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REMARKS 

I. Status of the Claims 

Claims 1-15 are pending. 

Claims 13-15 are allowed. 

Claim 30 is amended to change dependency. 

Claims 4, 10 and 24 are cancelled. 

Claims 18-23 and 25-37 are withdrawn. 

II. Interview Summary 

An interview was held on May 22, 2008 Examiner Brian S. Kwon; Dr. Joel Bernstein, the 
inventor. Alice O. Martin, applicant's representative of Barnes & Thornburg, participated by 
telephone. 

Applicant thanked the examiner for allowing claims 13-15 but asked to include claims 16 
and 17 also because these claims relate "methotrexate" which is in independent claim 13, which 
is allowed. 

III. Claims are Enabled 

Claims 1-9 and 11-12 were rejected because the examiner still objected to the claim term 

"a hepatotoxic compound." Previously the examiner admitted claims 1-9 and 1 1-12 are enabled: 

for the specific hepatotoxic compound such as acetaminophen, 
methotrexate, atorvastatin, simvastatin, niacin, fluconozole, divalproex 
sodium, and valproic acid. 

Office Action, May 25, 2007, page 2. 

The examiner explains his current rejection as follows: 

The relative skill of the artisan and the unpredictability of the 
pharmaceutical art are very high. To practice the instant invention 
to the claimed scope, applicant would have to (i) screen numerous 
possible compounds characterized as "hepatotoxic compound, (ii) 
assay to find out which compounds are able to induce 
hepatotoxicity at what concentration level and then (iii) extrapolate 
the test and result to the claimed invention. In other words, the 
instant invention necessitates for the skilled artisan to undergo an 
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exhaustive search for the embodiments suitable to practice the 
claimed invention. 

Office Action, page 4. 

Further justifying the rejection: 

compounds. . .claimed (are) . . .highly unpredictable state of the art, 
and the insufficient amount of guidance present in the 
specification, one of ordinary skill in the art would be burdened 
with undue "painstaking experimentation study" to make/use the 
claimed "hepatotoxic compound" that would be enabled in this 
specification, (sic) 

Office Action, page 5. 

The examiner believes "the diagnosis of hepatotoxicity remains a difficult task. . ." 
(Office Action, page 3). However, there is no need to use the invention to determine 
whether a compound is hepatotoxic. The claims do not include the elements on which 
the examiner bases his rejection (e.g., "screen. . .hepatotoxic compounds," "assay. . .) The 
intent is to use "compounds at doses known to be hepatotoxic"; so the rejection explained 
on pages 3-4 of the Office Action is misplaced, (see [0007]) Claim 1 is amended to 
clarify scope. 

As applicant explained during the interview and in written responses, the 
invention does not require making independent evaluation of a drug hepatotoxicity. 
Rather, the invention relates methods and compositions to alleviate adverse effects of 
hepatotoxicity. As Dr. Bernstein explained, those of skill in the art have at their finger 
tips, multiple sources with which to determine if drugs are hepatotoxic and to learn which 
drugs are known to be hepatotoxic. It is for those drugs the methods and compositions 
disclosed are useful. 

Examples of sources for hepatotoxic drugs are in Exhibits A, B, D and D. 

In Exhibit A, "Guidance for Industry, Drug-Induced Liver Injury: Premarketing 
Clinical Evaluation," U.S. Department of Health and Human Service, FDA, CDER, 
CBER, Drug Safety (October, 2007), there is guidance how to identify drugs "likely to 
cause significant hepatotoxicity," (p. 1). The importance of alleviating hepatotoxicity and 
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examples of drugs that are hepototoxic, is in the Background, pp. 2-3 (see also Hy's Law, 
p. 4) 

Stedman's Medical Dictionary defines "hepatotoxic" and "hepatotoxin" (Exhibit 

B). 

Harrison's "Principles of Internal Medicine," 14 th Ed., McGraw-Hill, provides a 
laundry list of drugs known to cause "diffuse hepatocellular damage" (p. 427) (see, for 
example, "Acetaminophen Hepatotoxicity (Direct Toxin)", p. 1694, (Exhibit C). 

Exhibit D illustrates warnings of hepatotoxicity of various drugs. This 
information is provided regularly to those of skill in the art (see for example FDA 
warnings against acetaminophen, darunavir. Guidance for detecting hepatotoxicity is also 
currently highly topical in Europe. 

Exhibit E is excerpts from the well known Physicians Desk Reference®, (see 
warnings against Tasmar®, Methotrexate, Nizoral®, Depakote®, Tracleer®, 
Mycamine®, Crestor®, Mobic®, Viramune®, Remicade®, Vivitrol® Timentin®, 
Niaspan®, Dantrium®, Soriatane®, Mylotarg® and Gleevec®. 

IV. Other Issues 

Claims 5 and 1 1 were amended to change "or" to "and" in Markush groupings. 

The examiner wanted the folic acid of claim 7 added to claim 1 based on [0007], but the 
"basic and novel characteristics" of the invention are not altered by adding folic acid to the 
composition of claim 1. Without claim 7, claim 1 is still patentable, and [0007] says folic acid 
"can" be added (optional) "to further mitigate." The basic and novel aspects remain "mitigating 
the hepatotoxic properties." Therefore, claim 7 remains unamended. 
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No other fees are believed due at this time, however, please charge any deficiencies or 
credit any overpayments to deposit account number 12-0913 with reference to our attorney 
docket number (41959-102739). 



Respectfully submitted, 

Alice O. Martin 
Registration No. 35,601 
Attorney for Applicant 



Date: July 1,2008 

Barnes & Thornburg LLP 
P.O. Box 2786 
Chicago, IL 60690-2786 
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DRAFT GUIDANCE 

This guidance document is being distributed for comment purposes only. 

Comments and suggestions regarding this draft document should be submitted within 60 days of 
publication in the Federal Register of the notice announcing the availability of the draft 
guidance. Submit comments to the Division of Dockets Management (HFA-305) Food and 
Drug Administration, 5630 Fishers Lane, rm 1061, Rockville, MD 20852. All comments should 
be identified with the docket number listed in the notice of availability that publishes in the 
Federal Register. 

For questions regarding this draft document contact (CDER) Ruyi He at 301-796-0910 (CDER) 
Thomas Moreno at 301-796-2247, or (CBER) Bruce Schneider at 301-827-8343. 
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8 This draft guidance, when finalized, will represent the Food and Drug Administration's (FDA's) current 

9 thinking on this topic. It does not create or confer any rights for or on any person and does not operate to 

1 0 bind FDA or the public. You can use an alternative approach if the approach satisfies the requirements of 

1 1 the applicable statutes and regulations. If you want to discuss an alternative approach, contact the FDA 

12 staff responsible for implementing this guidance. If you cannot identify the appropriate FDA staff, call 

1 3 the appropriate number listed on the title page of this guidance. 



20 This guidance is intended to assist the pharmaceutical industry and other investigators who are 

2 1 conducting new drug development in assessing the potential for a drug 2 to cause severe liver 

22 injury (i.e., fatal, or requiring liver transplantation). In particular, the guidance addresses how 

23 laboratory measurements that signal the potential for such drug-induced liver injury (DILI) can 

24 be obtained and evaluated during drug development. This evaluation is important because most 

25 drugs that cause severe DILI do so infrequently; typical drug development databases with up to a 

26 few thousand subjects exposed to a new drug will not show any cases. Databases do, however, 

27 often show evidence of a drug's potential for severe DILI if the clinical and laboratory data are 

28 properly evaluated for evidence of lesser injury that may not be severe, but may predict the 

29 ability to cause more severe injuries. This guidance describes an approach that can be used to 

30 distinguish signals of DILI that identify drugs likely to cause significant hepatotoxicity from 

3 1 signals that do not suggest such a potential. This guidance does not address issues of preclinical 

32 evaluation for potential DILI, nor the detection and assessment of DILI after drug approval and 

33 marketing. 
34 

35 FDA's guidance documents, including this guidance, do not establish legally enforceable 

36 responsibilities. Instead, guidances describe the Agency's current thinking on a topic and should 

37 be viewed only as recommendations, unless specific regulatory or statutory requirements are 



1 This guidance has been prepared by the Division of Gastroenterology Products, the Office of Medical Policy, and 
the Office of Surveillance and Epidemiology in the Center for Drug Evaluation and Research (CDER) in 
cooperation with the Center for Biologies Evaluation and Research (CBER) at the Food and Drug Administration 
(FDA). 

2 This guidance uses the term drug or product to refer to all products, except whole blood and blood components, 
regulated by CDER and CBER, including vaccines, and uses the term approval to refer to both drug approval and 
biologic licensure. 
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38 cited. The use of the word should in Agency guidances means that something is suggested or 

39 recommended, but not required. 
40 

41 

42 II. BACKGROUND: HEPATOTOXICITY 

43 

44 Hepatotoxicity has been the most frequent single cause of safety-related drug marketing 

45 withdrawals for the past 50 years (e.g., iproniazid), continuing to the present (e.g., ticrynafen, 

46 benoxaprofen, bromfenac, troglitazone, nefazodone). Hepatotoxicity discovered after approval 

47 for marketing also has limited the use of many drugs, including isoniazid, labetalol, 

48 trovafloxacin, tolcapone, and felbamate (Temple 2001). Several drugs have not been approved 

49 in the United States because European marketing experience revealed their hepatotoxicity (e.g., 

50 ibufenac, perhexiline, alpidem). Finally, some drugs were not approved in the United States 

5 1 because premarketing experience provided evidence of potential toxicity (e.g., dilevalol, 

52 tasosartan, ximelagatran). Although most significant hepatotoxins have caused predominantly 

53 hepatocellular injury, indicated by leakage of aminotransferase (AT) enzymes from injured liver 

54 cells without prominent evidence of hepatobiliary obstruction, the pattern of injury can vary. 

55 Many drugs cause cholestasis, but in general this condition is reversible after administration of 

56 the offending drug has stopped. Cholestatic injuries are less likely to lead to death or transplant, 

57 although there have been exceptions. 
58 

59 Drugs cause liver injuries by many different mechanisms. These injuries resemble almost all 

60 known liver diseases and there are no pathognomonic findings, even upon liver biopsy, that 

61 make diagnosis of DILI certain. Therefore, when possible DILI is suspected, it is essential to 

62 gather additional clinical and laboratory information, to observe the time course of the injury, 

63 and to seek alternative causes of the liver injury, such as acute viral hepatitis A, B, or C, 

64 autoimmune or alcoholic hepatitis, biliary tract disorders, and circulatory problems of 

65 hypotension or right heart congestive failure that may cause ischemic or hypoxic hepatopathy. It 

66 is also prudent to assess the subject for previously existing liver disease, such as chronic hepatitis 

67 C or nonalcoholic steatohepatitis (NASH), that may or may not have been recognized before 

68 exposure to the experimental drug. 
69 

70 Only the most overt hepatotoxins can be expected to show cases of severe DILI in the 1,000 to 

71 3,000 subjects typically studied and described in a new drug application (NDA). Overtly 

72 hepatotoxic agents (e.g., carbon tetrachloride, chloroform, methylene chloride) are toxic to 

73 anyone receiving a large enough dose, and drugs that cause such predictable and dose-related 

74 injury generally are discovered and rejected in preclinical testing. More difficult to detect is 

75 toxicity that is not predictable or clearly dose-related, but seems to depend on individual 

76 susceptibilities that have, to date, not been characterized. Most of the drugs withdrawn from the 

77 market for hepatotoxicity have had rates of death or transplantation in the range of <1 per 

78 10,000, so that a single case of such an event would not be reliably found even if several 

79 thousand subjects were studied. Cases of severe DILI have rarely been seen in drug 

80 development programs of significantly hepatotoxic drugs. 
81 

82 What are regularly seen during drug development are mild liver injuries, often laboratory signals 

83 without any symptoms. The problem is that both drugs capable of severe DILI and drugs that 
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130 patients. The degree of AT elevation may be a better indicator of potential for severe DILI, but 

131 the most specific indicator is evidence of altered liver function. 
132 

133 As noted, a typical NDA or BLA database usually will not show any cases of severe DILI, even 

1 34 for a drug that can cause such injury. Many drugs, however, including both significant 

135 hepatotoxins and drugs that do not cause severe liver injury, cause laboratory evidence of hepatic 

136 injury, with leakage of liver enzymes and the appearance in blood of elevations in serum AT to 

137 levels of 3-, 5-, and greater times the upper limits of normal (ULN). Generally, ALT is 

138 considered a more liver-specific aminotransferase than AST, although it also occurs in many 

139 tissues (Green and Flamm 2002). The finding of a higher rate of such elevations in drug-treated 

140 subjects than in a control group is a sensitive signal of a potential to cause severe DILI, but it is 

141 not a very specific signal. A more specific signal of such potential is a higher rate of more 

142 marked peak AT elevations (10x-, 15xULN), with cases of increases > 1,000 U/L causing 

143 increased concern. The single clearest (most specific) predictor found to date of a drug's 

144 potential for severe hepatotoxicity, however, is evidence of reduced overall liver function in one 

145 or more subjects, manifested by increased serum total bilirubin (TBL), in conjunction with AT 

146 elevation, not explained by any other cause, together with an increased rate of AT elevation in 

147 the overall study population compared to control. 
148 

149 Recognition of the importance of altered liver function, in addition to liver injury, began with 

1 50 Hyman Zimmerman's observation that drug-induced hepatocellular injury (i.e., aminotransferase 

1 5 1 elevation) accompanied by jaundice had a poor prognosis, with a 1 0 to 50 percent mortality from 

1 52 acute liver failure (in pretransplantation days) (Zimmerman 1 978, 1 999). The reason for this 

153 now seems clear. The liver has a large excess of bilirubin-excreting capacity; injury to 

154 hepatocytes sufficient to cause jaundice or near jaundice (i.e., a bilirubin >2 mg/dL) represents 

155 an extent of damage so great that recovery may not be possible in some patients. Zimmerman's 

156 observation that hepatocellular injury sufficient to impair bilirubin excretion was ominous has 

157 been used at the Food and Drug Administration (FDA) over the years to identify drugs likely to 

158 be capable of causing severe liver injury, as distinct from drugs that cause lesser hepatocellular 

1 59 injury (i.e., AT elevation without bilirubin elevation) but are not as likely to cause severe injury 

160 (e.g., aspirin, tacrine, heparin). The observation of the critical importance of altered liver 

1 6 1 function has been referred to informally as Hy 's Law (Temple 200 1 ; Reuben 2004). 
162 

1 63 Briefly, Hy 's Law cases have the following three components: 



164 

1 65 1 . The drug causes hepatocellular injury, generally shown by more frequent 3-fold or 

1 66 greater elevations above the ULN of ALT or AST than the (nonhepatotoxic) control 

1 67 agent or placebo. 

1 68 2. Among subjects showing such AT elevations, often with ATs much greater than 3xULN, 

1 69 some subjects also show elevation of serum TBL to >2xULN, without initial findings of 

1 70 cholestasis (serum alkaline phosphatase (ALP) activity >2xULN). 

171 3. No other reason can be found to explain the combination of increased AT and TBL, such 

1 72 as viral hepatitis A, B, or C, preexisting or acute liver disease, or another drug capable of 

1 73 causing the observed injury. 
174 



4 



Contains Nonbinding Recommendations 

Draft — Not for Implementation 

175 Finding one Hy's Law case in clinical trials is ominous; finding two is highly predictive of a 

176 potential for severe DILI. Clinical trials of the beta blocker dilevalol (enantiomer of labetalol, a 

177 diastereoisomeric mixture), showed two such cases in about 1,000 exposures. The drug was not 

1 78 approved in the United States, and examination of a postmarketing study in Portugal revealed 

179 fatal liver injury. Clinical trials of tasosartan, an angiotensin II blocking agent, showed a single 

1 80 Hy's Law case. The manufacturer was asked to do a large-scale safety study before the drug 

1 8 1 could be approved. The study was never conducted. 
182 

1 83 As a rule of thumb, based on Zimmerman's original estimate of 10 to 50 percent mortality 

1 84 associated with hepatocellular injury sufficient to impair the liver bilirubin excretory function, 

1 85 severe DILI can be estimated to occur at a rate of at least one-tenth the rate of so-called Hy's 

1 86 Law cases (Temple 2001). This observation was recently confirmed in large studies of DILI in 

1 87 Spain (Andrade and Lucena et al. 2005) and in Sweden (Bjornsson and Olsson 2005) in which 

1 88 approximately 10 percent of subjects with hyperbilirubinemia or jaundice died or needed liver 

1 89 transplants. 
190 

191 Recent examples of some drugs causing idiosyncratic hepatotoxicity (e.g., bromfenac, 

1 92 troglitazone, ximelagatran) further illustrate the predictive value of Hy's Law, where findings 

193 during clinical trials were noted and severe DILI occurred after marketing. These examples are 

194 described in detail in Appendix A. 
195 

196 Past experience, including the three examples, shows that there is a set of laboratory abnormality 

197 signals that have the ability to predict a potential for severe DILI with reasonable sensitivity and 

198 specificity in a database of several thousand subjects. Although it is not yet possible to provide 

199 precise specificity and sensitivity estimates for the various signals, guidance can be provided on 

200 use of these major indicators of a potential for severe DILI, as follows: 



201 

202 • An excess of AT elevations to >3xULN compared to a control group 

203 

204 AT elevations to >3xULN are relatively common and may be seen in all groups, but an 

205 excess of these elevations compared to a control group is nearly always seen for drugs 

206 that ultimately prove severely hepatotoxic at relatively high rates (1/10,000). Therefore, 

207 the sensitivity of an excess of >3xULN AT elevations as a predictor of a potential for 

208 severe DILI is high. But many drugs show this signal without conferring a risk of severe 

209 injury (e.g., tacrine, statins, aspirin, heparin), indicating low specificity for an excess of 

210 AT elevations alone. There are no good data analyses at this time on how great this 

21 1 excess should be compared to control (e.g., 2-fold, 3-fold) to suggest an increased risk of 

212 DILI. 
213 

214 • Marked elevations of AT to 5x-, 10x-, or 20xULN in smaller numbers of subjects in 

2 1 5 the test drug group and not seen (or seen much less frequently) in the control group 

216 

2 1 7 Virtually all severely hepatotoxic drugs show such cases, indicating high sensitivity for 

2 1 8 predicting severe DILI, but, again, some drugs such as tacrine and others that are not 

2 1 9 severely hepatotoxic also can cause AT elevations to this degree, so that specificity of 

220 this finding is suboptimal. 
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221 

222 • One or more cases of elevated bilirubin to >2xULN in a setting of pure 

223 hepatocellular injury (no evidence of obstruction, such as elevated ALP in gall 

224 bladder or bile duct disease, malignancy), with no other explanation (viral hepatitis, 

225 alcoholic or autoimmune hepatitis, other hepatotoxic drugs), accompanied by an 

226 overall increased rate of AT elevations >3xULN in the test drug group compared to 

227 placebo 
228 

229 The sensitivity of this observation appears high for any given rate of severe DILI if 

230 enough people are exposed to the drug. Thus, if the true incidence of severe injury is 

23 1 1/10,000, and the rate of Hy's Law cases is 1/1,000, about 3,000 subjects (Rule of 3) 

232 would be needed to have a 95 percent probability of observing a Hy's Law case in the 

233 treated population (Rosner 1995). The sensitivity of this finding appears very high if at 

234 least two cases are seen (e.g., dilevalol, bromfenac, troglitazone, ximelagatran). We are 

235 not aware of false positive Hy's Law findings. Therefore, the finding of two Hy's Law 

236 cases, and probably even one, is a strong predictor of a significant rate of severe liver 

237 injury. Failure to find a case, however, does not imply that a drug with AT elevations is 

238 free of a risk of severe DILI. The degree of assurance depends on the population exposed 

239 for a long enough time and on the rate of severe DILI that would be of interest. 
240 



24 1 The implications of these three findings may be different in patients with existing liver disease 

242 such as fatty liver disease, NASH, or chronic hepatitis C or B, with bilirubin metabolism 

243 abnormalities (Gilbert's syndrome), and in patients on drugs that treat liver disease or that inhibit 

244 bilirubin glucuronidation, such as indinavir or atazanavir (Zhang and Chando et al. 2005). 
245 

246 

247 IV. CLINICAL EVALUATION OF DILI 

248 



249 A. General Considerations 

250 

25 1 For most drugs in development that reach phase 3 testing, the chances of encountering severe 

252 DILI are low. An increased frequency of mild hepatotoxicity (AT elevations) in early trials 

253 usually results in heightened screening to detect and evaluate liver injury during phase 3 testing. 



254 It is critical, however, to determine whether mild hepatotoxicity reflects a potential for severe 

255 DILI or reflects a capacity for only limited injury. To make this distinction, it is essential to 

256 detect any cases of more severe injury and to examine such cases closely, observing the course 

257 and outcome of the injury, and seeking additional information that might identify other causes. 

258 The following general recommendations for evaluating and monitoring potential drug-induced 

259 hepatotoxicity may not be suitable for all situations and should be modified for special 

260 populations, such as people with preexisting liver disease or malignancies, and in light of 

261 accumulating data. In addition, clinical trials of cellular and gene therapies and of vaccines pose 

262 specific challenges related to trial size and design, persistence of vectors, and tissue specificity. 

263 Applicants are encouraged to discuss these issues with the review division. 
264 
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265 1. Patients with Liver Abnormalities or Disease 

266 

267 Patients are sometimes excluded from clinical trials because of baseline liver test abnormalities 

268 or a history of liver disease, but there is no well-established reason to do this, except perhaps to 

269 avoid confusion between the previous disease and an effect of the test drug. These patients 

270 generally should be included in at least the phase 3 trials because they are likely to be treated 

27 1 with the drug if it is marketed. Preexisting liver disease is not known to make patients more 

272 susceptible to DILI (Zimmerman 1978, 1999), but it may be that a diminished liver reserve or 

273 the ability to recover could make the consequences of injury worse, making it appear that such 

274 patients were more susceptible to severe DILI. If the drug is intended to be prescribed or 

275 marketed to such patients after approval, they should be studied during controlled trials. It may 

276 be prudent, however, to first determine if DILI occurs in people with previously normal livers, 

277 before studying patients with well-characterized and stable chronic liver disease. 
278 

279 2. Detection of DILI 

280 

281 In general, early studies of a drug in study subjects with presumably normal liver function should 

282 involve obtaining liver tests every 2 to 4 weeks, at least for a few months. It is uncertain whether 

283 early symptoms (e.g., anorexia, nausea, fatigue, right upper abdominal discomfort, vomiting) 

284 precede or follow the first laboratory signs of hepatic injury (rising ALT, AST, or ALP) and the 

285 pattern of clinical and laboratory changes may vary with different drugs and recipients. In most 

286 cases, however, the first evidence of a problem is elevated AT or ALP. In longer trials, if there 

287 is no sign of liver injury after a reasonable length of exposure (e.g., 3 months), the monitoring 

288 interval can be increased to once every 2 to 3 months. Later trials also can use less frequent liver 

289 chemistry monitoring if there is no indication of hepatotoxicity. 
290 

291 If symptoms compatible with DILI precede knowledge of serum abnormalities, liver enzyme 

292 measurements should be made immediately, regardless of when the next visit or monitoring 

293 interval is scheduled. In some cases, symptoms may be an early sign of injury. Reliance on 

294 early symptoms, rather than serum enzyme monitoring, has become the standard for monitoring 

295 isoniazid therapy for prophylaxis of tuberculosis and seems to prevent severe liver injury if acted 

296 upon promptly (Nolan and Goldberg et al. 1999). Attention to symptoms does not supplant 

297 routine periodic assessment of AT, TBL, and ALP in trials of investigational drugs. 
298 

299 3. Confirmation 

300 

301 In general, an increase of serum AT to >3xULN should be followed by repeat testing within 48 

302 to 72 hours of all four of the usual serum measures (ALT, AST, ALP, and TBL) to confirm the 

303 abnormalities and to determine if they are increasing or decreasing. There also should be inquiry 

304 about symptoms. Serum AT may rise and fall quite rapidly, and waiting a week or two before 

305 obtaining confirmation of elevations may lead to a false conclusion that the initially observed 

306 abnormality was spurious, or, of greater concern, to severe worsening if the initial abnormality 

307 was the herald of a severe reaction to follow. The need for prompt repeat testing is especially 

308 great if AT is much greater than 3xULN or TBL is greater than 2xULN. For outpatient studies, 

309 or studies in which subjects are far away from the study site, it may be difficult for the subjects 

310 to return to the study site promptly. In this case, the subjects should be retested locally, but 
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3 1 1 normal laboratory ranges should be recorded, results should be made available to study 

312 investigators immediately, and the data should be included in the case reports. If symptoms 

3 1 3 persist or repeat testing shows AT >3xULN for the subjects with normal baseline measures or 2- 

314 fold increases above baseline values for subjects with elevated values before drug exposure, it is 

3 1 5 appropriate to initiate close observation to determine whether the abnormalities are improving or 

316 worsening. 
317 



318 4. Close Observation 

319 

320 Close observation is defined as follows: 
321 

322 • Repeating liver tests two or three times weekly. Frequency of retesting can decrease to 

323 once a week or less if abnormalities stabilize or study drug has been discontinued and 

324 subject is asymptomatic. 

325 • Obtaining a more detailed history of symptoms and prior or concurrent diseases. 

326 • Obtaining a history of concomitant drug use (including nonprescription medications, 

327 herbal and dietary supplement preparations), alcohol use, recreational drug use, and 

328 special diets. 

329 • Obtaining a history of exposure to environmental chemical agents. 

330 • Obtaining additional tests to evaluate liver function, as appropriate (e.g., International 

33 1 Normalized Ratio (INR)). 

332 • Considering gastroenterology or hepatology consultation. 



333 

334 It is critical to initiate close observation immediately upon detection and confirmation of early 

335 signals of possible DILI, and not to wait until the next scheduled visit or monitoring interval. A 

336 threshold of a greater than 3xULN aminotransferase level is reasonable, as lesser elevations are 

337 common and nonspecific. If additional testing is done, beyond that specified in the study 

338 protocol, it is important that the subject's information be added to the case report forms or 

339 database. 
340 



341 5. Decision to Stop Drug Administration 

342 

343 It has been observed that dechallenge (stopping drug administration) does not always, or even 

344 usually, result in immediate improvement in abnormal lab values. Abnormal test values and 

345 symptoms may progress for several days or even weeks after discontinuation of the drug that 



346 caused the abnormality. For example, rising TBL usually follows serum AT increases by a few 

347 days to weeks. The primary goal of close observation is to determine as quickly as possible 

348 whether observed abnormal findings are transient and will resolve spontaneously or are 

349 progressive. For most DILI, no specific antidotes are available (except N-acetylcysteine for 

350 acute acetaminophen overdose if given promptly, and, possibly, intravenous carnitine for 

351 valproic acid hepatotoxicity). Promptly stopping administration of the offending drug usually is 

352 the only potentially effective therapy. 
353 

354 A difficult question is when to stop administration of the investigational drug. Because transient 

355 rises and falls of ALT or AST are common, and progression to severe DILI or acute liver failure 

356 is uncommon, automatic discontinuation of study drug upon finding a greater than 3xULN 
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357 elevation of ALT or AST may be unnecessary. For most people, the liver appears capable of 

358 adapting to injury by foreign chemical substances, which may render a person tolerant to the 

359 drug despite continuation of exposure. Stopping a drag at the first hint of mild injury does not 

360 permit learning whether adaptation will occur, as it does for drugs such as tacrine that cause liver 

361 injury but do not cause severe DILI. On the other hand, continuing drug administration too long 

362 can be dangerous once there is marked transaminase elevation or evidence of functional 

363 impairment appearing after hepatocellular injury, as indicated by rising bilirubin or INR, which 

364 represent substantial damage. Although there is no published consensus on when to stop a drug 

365 in the face of laboratory abnormalities, and the decision will be affected by information on 

366 related drugs, the accumulating clinical experience, the nature of the patient, and many other 

367 factors, the following can be considered a basic guide. In general, treatment should be stopped 

368 if: 
369 

370 • ALT or AST >8xULN 

371 • ALT or AST >5xULN for more than 2 weeks 

372 • ALT or AST >3xULN and (TBL >2xULN or INR >1 .5) 

373 • ALT or AST >3xULN with the appearance of worsening of fatigue, nausea, vomiting, 

374 right upper quadrant pain or tenderness, fever, rash, or eosinophilia 
375 

376 6. Evaluating Data for Alternative Causes 



377 

378 One of the critical purposes of close observation is to gather additional clinical information to 

379 determine the most likely cause or causes of the observed abnormalities, and specifically, 

380 whether there is a cause other than the study drug, such as one of the following common causes. 
3 8 1 Other less common causes also may need to be considered. 



382 

383 • Acute viral hepatitis. The usual onset of hepatocellular DILI is indistinguishable from 

384 acute viral hepatitis A or B. Hepatitis C is much less often acute in its onset and tends to 

385 be insidious, but it sometimes can resemble acute drug injury. The presence of acute 

386 viral hepatitis A, B, and C should always be evaluated by serological markers. Viral 

387 hepatitis D (requires concomitant hepatitis B infection) and E are relatively rare in the 

388 United States. Hepatitis E is more common in developing countries, including Southeast 

389 Asia, and should be considered in recent travelers to those countries. Also rare is liver 

390 injury caused by Epstein-Barr virus and cytomegalovirus, although this is seen more 

391 commonly in immuno-suppressed individuals. Adolescent and young adult patients with 

392 possible DILI should be tested for Epstein-Barr virus. Hepatitis is common among 

393 transplant patients with CMV disease. 
394 

395 • Alcoholic and autoimmune hepatitis. Acute alcoholic hepatitis usually is recurrent, 

396 with a history of binging exposure to alcohol preceding episodes, and it has some 

397 characteristic features, such as associated fever, leukocytosis, right upper quadrant pain 

398 and tenderness, and AST >ALT, that may help distinguish it from other causes of liver 

399 injury. Autoimmune hepatitis may be acute or even fulminant in its onset; it does not 

400 always respond immediately to corticosteroids, but may have serological markers of 

401 value. Alcoholic and autoimmune hepatitis should be assessed by history and serologic 

402 testing (e.g., antinuclear antibodies). 
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403 

404 • Biliary tract disorders. Biliary tract disease more often causes cholestatic injury 

405 initially and should be investigated with gall bladder and ductal ultrasound study, 

406 especially if ALP is increased. Malignant interruption of the biliary tract also should be 

407 considered. 
408 

409 • Cardiovascular causes. Cardiovascular disease, especially right heart failure and 

410 hypotension, may cause acute centrilobular hypoxic cell necrosis {ischemic hepatitis) 

41 1 with spectacular increases of serum AT (e.g., AT >10,000). Cardiovascular dysfunction, 

412 including hypotension or right heart failure, should be assessed by physical examination 

413 and history. 
414 



415 Exclusion of the two ABCs (i.e., viral hepatitis A, B, or C; alcoholic or autoimmune hepatitis, 

416 biliary disorders, and circulatory disorders) as causes of liver injury should be attempted in all 

417 cases of suspected DILI, and the results should be recorded. There is a practical limit as to how 

418 much testing should be done to exclude less common liver diseases, such as acute Wilson's 

419 disease or alpha- 1 -antitrypsin deficiency. 
420 

421 It is also critical to discover concomitant treatment that might be responsible for injury. Many 

422 people take multiple drugs, perhaps less often in controlled clinical trials because of exclusion 

423 criteria, but subjects may not report taking disallowed drugs or other agents. The possible 

424 exposure to potentially toxic herbal or dietary supplement mixtures of unknown composition, 

425 nonprescription medications such as acetaminophen, or to occupational chemical agents may not 

426 be volunteered unless subjects are specifically questioned. 
427 



428 7. Follow-Up to Resolution 

429 

430 All study subjects showing possible DILI should be followed until all abnormalities return to 

43 1 normal or to the baseline state. DILI may develop or progress even after the causative drug has 

432 been stopped. Results should be recorded on the case report form and in the database. Note that 

433 still longer follow-up can sometimes reveal an off-drug repetition of what had appeared to be 

434 DILI, indicating that liver injury was related to an underlying liver disease. 
435 

436 8. Rechallenge 

437 

438 Whether or not to rechallenge a subject who showed mild DILI is a difficult question. Re- 

439 exposure may initiate a sometimes explosive and more severe reaction, as was observed with 

440 halothane several decades ago. Some cases of DILI show indicators of immunological reaction 

441 such as eosinophilia, rash, fever, or other symptoms or findings, and it is possible that such cases 

442 are more prone to recur with re-exposure. On the other hand, most people can adapt to 



443 xenobiotic substances such as new drugs and develop tolerance for them, as has been found even 

444 for drugs that can cause severe injury, such as isoniazid. The large majority of people showing 

445 hepatocellular injury on isoniazid recover fully or recover while continuing to take the drug, and 

446 some, but not all, can resume or continue taking the drug without further adverse consequence. 

447 If such tolerance develops, the use of rechallenge to verify drug causation would give a false 

448 negative result. 
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449 

450 Generally, rechallenge of subjects with significant (>5xULN) AT elevations should not be 

45 1 attempted. If such subjects are rechallenged, they should be followed closely. Rechallenge can 

452 be considered if the subject has shown important benefit from the drug and other options are not 

453 available or if substantial accumulated data with the test drug do not show potential for severe 

454 injury. The subject should be made aware of the potential risk, and consent to the rechallenge. 
455 

456 9. Research Opportunities 

457 

458 It is not known why only a few people show severe DILI in response to a hepatotoxic drug while 

459 others show nothing or seem to adapt. The current thinking is that there may be a genetic basis 

460 for such differences, but acquired factors may be equally important. The period of close 

461 observation provides a major opportunity to gather and store serial samples of blood and urine, to 

462 investigate characteristics of subjects who show evidence of mild or severe DILI, and to see how 

463 they differ from each other and from people who do not show any effects despite being similar in 

464 age, sex, and drug exposure. These serial samples can be studied by genomic, proteomic, and 

465 metabolomic methods to determine how subjects differ, and to seek biomarkers that identify the 

466 susceptible persons. 
467 

468 As part of the Critical Path Initiative, 3 the FDA is working with industry, academia, and other 

469 experts to broaden our understanding of the biochemical and genetic bases of DILI. In June 

470 2006, the FDA co-sponsored a scientific workshop to determine the feasibility of developing a 

471 mathematical (in-silico) model for DILI from which other predictive experimental models can be 

472 derived to characterize potential hepatotoxicity. The long-term goal is to develop a model, or 

473 models, that can help researchers identify criteria for determining when early clinical 

474 intervention (i.e., stopping the drug) is appropriate. It is also hoped that predictive bioassays and 

475 biomarkers can be identified that will help determine which patients most likely will suffer liver 

476 toxicity from specific compounds. 
477 

478 This urgently needed research is not a regulatory requirement, but is an important opportunity. 

479 At present, we are able only to search among patients with drug-induced injury to predict what 

480 might happen to others. Ideally, we should seek to identify individuals at increased risk before 

481 administering a drug that they cannot tolerate. The goal is to be able to identify persons who 

482 should never be exposed to a given drug because they are idiosyncratically hypersusceptible to, 

483 or unable to recover from, DILI caused by it. If tests that screen for people susceptible to severe 

484 DILI can be developed, a hepatotoxic drug could remain available to people who are not 

485 susceptible to severe DILI, instead of having to withdraw the drug from the market, allowing no 

486 one to benefit from it. 
487 

488 In addition, identification of common genotypic characteristics among patients experiencing 

489 DILI in response to one or more class-related hepatotoxic agents might permit the development 

490 of in vitro or ex vivo tests or genetically altered animal strains that can be used to better predict 

491 serious hepatotoxic potential, or the lack thereof, of new drugs belonging to the same or closely 

492 related classes. 
493 



3 See http://www.fda.gov/oc/initiatives/criticalpath. 
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494 B. Case Report Forms 

495 

496 In addition to collecting information on laboratory abnormalities, clinical symptoms, and the 

497 potential cause of any hepatic illness, case report forms should include the following information 

498 for cases in which liver injury is found (including control subjects with such injury): 
499 

500 • Time and date from start of drug administration to start of illness 

501 • Time and date of cessation of drug, or interruption of drug administration 

502 • Space for recording free text to describe the course of illness, including abnormalities of 

503 aminotransferases, ALP, and TBL 

504 • Risk factors, especially alcohol use history 

505 • Use of all concomitant drugs (dose, start and stop dates, whether drug is known to be 

506 hepatotoxic, rechallenge and dechallenge information) 

507 • Evaluation of nondrug causes: recent hepatitis A, B, and C serology, evidence for biliary 

508 obstruction, acute alcoholic hepatitis (AST >2xALT), recent history of severe 

509 hypotension or congestive heart failure, underlying other viral disease 

510 • Rechallenge and dechallenge information with suspect drug, with details of time and dose 

511 • All supplemental information, including tests in local laboratories, unscheduled tests and 

512 physical exam reports, consultation reports, narrative information, and special studies 
513 

514 Any potential Hy's Law case should be handled as a serious unexpected adverse event 

515 associated with the use of the drug and reported to the FDA promptly. Reporting should 

516 include all available information and should initiate a close follow-up until complete resolution 

517 of the problem and completion of all attempts to obtain supplementary data. 
518 

519 C. Interpretation of Signals of DILI or Acute Liver Failure 

520 

52 1 1. Frequency and Magnitude of Liver AT Abnormalities 

522 

523 The presence of even a single case of severe liver failure resulting from treatment in the 

524 premarketing clinical trials database is an indicator of a high level of hepatotoxic risk. More 

525 commonly, however, there will be no identifiable cases of severe liver injury, but rather varying 

526 degrees of serum AT abnormalities that need to be interpreted. As previously noted, slight 

527 abnormalities of this kind (to <3xULN) are common in untreated and placebo-treated subjects 

528 and are not informative about the potential for the development of severe DILI. 
529 

530 Therefore, it has become standard practice to look at greater deviations, such as AT values >3x-, 

53 1 5x-, or lOxULN. Because these abnormalities can occur in placebo-treated groups, it is 



532 important to compare their rate in drug-exposed subject groups relative to control groups (i.e., 

533 placebo or products that do not cause elevation of transaminases). An excess of AT 

534 abnormalities >3xULN is a signal of a potential for severe DILI, but, even though it has high 

535 sensitivity, it is not specific. Comparison of rates of AT elevations during drug treatment to a 

536 control group is probably less critical for abnormalities of greater magnitude (e.g., lOxULN), as 

537 such elevations are rarely seen spontaneously. Therefore, these greater AT elevations can be 

538 examined in the whole clinical trials database, not just in the controlled trials. It should be 

539 appreciated that serum AT activity is a relatively volatile measurement, often rising and falling 
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540 within days. It cannot be concluded from one measurement that a peak value has been seen, so 

541 that detection of an abnormal rise is a call for serial measures to determine which way the 

542 abnormality is moving, whether increasing or decreasing. 
543 

544 A number of factors may confound interpretation of AT abnormalities seen in NDA or BLA 

545 databases. Although the more extreme AT elevations may be better predictors of toxicity than 

546 smaller elevations, it is possible that close monitoring could affect the magnitude of 

547 abnormalities seen if it leads to earlier cessation of drug treatment that prevents the greater 

548 abnormalities from appearing. In addition, the contribution of drug treatment to an exacerbation 

549 of preexisting liver disease may be difficult to determine. Finally, normalization of 

550 abnormalities on continued treatment is not proof that the abnormality was not drug-caused, but 

55 1 may result from liver adaptation to the drug. 
552 

553 2. Combined Elevations of Aminotransferases and Bilirubin 
554 

555 When AT abnormalities indicating hepatocellular injury are accompanied by evidence of 

556 impaired hepatic function (bilirubin elevation >2xULN), in the absence of evidence for biliary 

557 obstruction (i.e., significant elevation of ALP) or some other explanation of the injury (e.g., viral 

558 hepatitis, alcohol hepatitis), the combined finding (i.e., Hy's Law cases) represents a signal of a 

559 potential for severe DILI. Experience has indicated that the occurrence of even one or two well- 

560 documented cases of this combination is ominous, indicating a likelihood that the drug will cause 

561 severe liver injury. 
562 

563 The absence of Hy's Law cases in an NDA or BLA database may allow an estimate of an upper 

564 limit of the rate for severe DILI, using the Rule of 3 derived from simple binomial calculation. 

565 There will be at least a 95 percent chance of seeing one or more cases of DILI in 3n study 

566 subjects if its true incidence is 1 in n subjects, and the group is well observed. Thus, if no cases 

567 of AT and bilirubin elevations are seen in 3,000 well-observed subjects, it can be concluded with 

568 95 percent confidence that the true rate of such occurrences is not more than 1 per 1,000. This 

569 calculation would then suggest a rate of expected severe liver injury <1 per 10,000 exposed 

570 patients, assuming that the rate of severe injury when AT and TBL are both elevated is about 10 

571 percent (Andrade and Lucena et al. 2005; Bjornsson and Olsson 2005). 
572 

573 D. Analysis of Signals of DILI 

574 

575 Based on our experience, we recommend that the following analyses related to liver injury 

576 potential be carried out and included in an NDA or BLA, or included in an investigational new 

577 drug application when DILI is suspected and being evaluated. 
578 

579 1. Assessment of Drug Metabolism 
580 

581 The metabolism of a drug can have serious consequences for the safety profile of the drug. A 

582 drug may be metabolized to a hepatotoxic metabolite (e.g., acetaminophen, halothane, and 

583 isoniazid). Most hepatotoxic drugs have been oxidatively metabolized by the CYP450 system. 
584 
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585 Several in vitro methods are available to detect and quantify binding for a drug or its metabolites 

586 to liver proteins, including radiochemical and immunological methods. 
587 

588 2. Assessment of Liver-Related Adverse Events in Controlled Trials 

589 

590 Analysis of incidence rates of liver-related adverse events (abnormal AT, bilirubin, and ALP 

591 levels) seen in subjects in controlled trials with at least one dose of drug exposure should be 

592 provided, generally for pooled data, although study-to-study differences may be of interest. 

593 Rates can be given as the number of events per number of subjects exposed, or as the number of 

594 events per subject-years of exposure, preferably both. For many drugs, it appears that a 

595 minimum duration of exposure is required before DILI occurs. Therefore, it is useful to give the 

596 rates of liver-related adverse events for subjects who have had the minimum duration of 

597 exposure (e.g., rate in subjects with at least 1 -month exposure). Rates for pooled data should 

598 include, but are not limited to: 



599 

600 • 3x-, 5x-, 1 Ox-, and 20xULN elevations of AST, ALT, and either ALT or AST. 

601 • Any elevations of bilirubin; elevated bilirubin to >1 .5xULN, and to >2xULN. 

602 • Any elevations of ALP > 1 .5xULN. 

603 • Elevation of AT (>3xULN) accompanied by elevated bilirubin (>1 .5xULN, >2xULN). 

604 • Possibly liver-related deaths and liver-related treatment discontinuations. These cases 

605 should be described and time-to-event analyses should be performed. Follow-up status 

606 also should be provided. There should be a description of any histologic and rechallenge 

607 data. 
608 



609 All rates should be calculated separately for drug-, placebo-, and active-controlled groups. 

6 1 0 Normal ranges for all tests should be provided. Time-to-event analyses for elevated rates of 

61 1 significant individual events (e.g., elevated AT, bilirubin) should be provided. The contribution 

612 of sex, age, risk factors, and drug dose or regimen to the abnormalities seen should be explored. 
613 

614 3. Assessment of Liver-Related Adverse Events in the Entire Clinical Trials 

615 Database 
616 

617 Analysis of rates of liver-related adverse events (abnormal AT, bilirubin, and ALP levels) for the 

61 8 total clinical trials database, including subjects with exposure of at least one dose of study drug 

619 in phase 1 or phase 2 trials, or in uncontrolled, open label, extension trials should be provided. 

620 We recommend the same evaluation as for the controlled trials database discussed in section 

62 1 IV.D.2. Time-to-event analyses, mortality rates, study withdrawals, and similar data should be 

622 provided for significant abnormalities. The contribution of sex, age, and drug dose or regimen to 

623 the abnormalities seen should be explored. 
624 

625 4. Assessment of Hy 's Law Cases in the Clinical Trials Database 

626 

627 NDA and BLA submissions should include a listing of possible Hy's Law cases identified by 

628 treatment group (e.g., subjects with any elevated AT of >3xULN, ALP <2xULN, and associated 

629 with an increase in bilirubin >2xULN). A narrative summary for each Hy's Law case should be 

630 provided. Narrative summaries should not only provide, in text format, the data that are already 
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63 1 presented in the case report tabulation, but also should provide a complete synthesis of all 

632 available clinical data and an informed discussion of the case, allowing for a better 

633 understanding of what the subject experienced. For a narrative summary to be useful, it should 

634 contain the following information: 
635 

636 • Subject's age, sex, weight, and height 

637 • Discussion of signs and symptoms related to hepatotoxicity: type and timing 

638 • Relationship of exposure duration and dose to the development of the liver injury 

639 • Pertinent medical history 

640 • Concomitant medications with dates and doses 

641 • Pertinent physical exam findings 

642 • Test results (e.g., laboratory data, biopsy data and reports, with dates and normal ranges) 

643 • Time course of serum enzyme and bilirubin elevations 

644 • A summary of all available clinical information including, if known: 

645 - Prior or current history of ethanol use 

646 - Evidence for pre- or co-existing viral hepatitis, or other forms of liver disease 

647 - Symptoms and clinical course including follow-up to resolution 

648 - Special studies, radiologic examinations, liver biopsy results 

649 - Presence or absence of possible confounders, including concomitant illness, use of 

650 concomitant medications that are known hepatotoxins, such as acetaminophen 

65 1 • Discussion of hepatotoxicity as supported by available clinical data and overall 

652 assessment of treating physician, consultants, and applicants as to the likelihood of DILI 

653 • Treatment provided 

654 • Dechallenge and rechallenge results, if done 

655 • Outcomes and follow-up information 

656 • Copies of hospital discharge summaries, pathology and autopsy reports 



657 

658 The availability of liver biopsy, explant, or autopsy slides for pathology review by review staff 

659 or external expert consultants has been helpful in the FDA's assessment of such cases. Reports 

660 of external consultant opinions solicited by the applicant should be provided to the FDA. 
661 

662 Complete narrative summaries that include the components previously listed also should be 

663 provided for all subjects who died of hepatic illness, or who discontinued study drugs for 

664 hepatotoxicity, including subjects with abnormalities consistent with protocol-specific stopping 

665 rules. 
666 

667 5. Overall Assessment of a Drug 's Potential to Cause DILI 

668 

669 The overall assessment should characterize a drug's potential for DILI and should consider at 

670 least the following questions: 



671 

672 • Was liver monitoring sufficiently frequent and thorough to characterize DILI risk? 

673 • Were there any cases of probably drug-induced serious or severe DILI? 

674 • Were there signals of a potential for DILI (e.g., AT elevations, Hy's Law cases) and how 

675 were these signals assessed? 
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676 • What doses and durations of exposure were associated with hepatotoxicity signals? 

677 • What approximate incidence of mild, moderate, and severe DILI could be expected 

678 postmarketing? 

679 • Is the trial information sufficient to inform an overall risk-benefit assessment? 

680 • Was there sufficient drug exposure (i.e., number of study subjects and duration of 

68 1 treatment of each study subject) and adequate liver test monitoring to reliably set an 

682 upper boundary for risk of severe DILI after marketing? 

683 • What rate of severe injury (assuming Hy 's Law cases occur at about 1 0 times the rate of 

684 severe injury) has been suggested or has been ruled out (e.g., no Hy's Law cases in 3,000 

685 subjects implies a rate of such cases of <1/1 ,000 and thus a rate of severe DILI of 

686 < 1/1 0,000)? This consideration should reflect the presence or absence of other signals, 

687 such as marked elevations of AT. 

688 • Will some form of monitoring, by symptoms or serum testing, be needed? Usually, this 

689 would be considered only if there was evidence of severe liver injury or the potential for 

690 it. If so, effectiveness of monitoring in the NDA database should be discussed. 
691 
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836 APPENDIX A: ILLUSTRATIVE EXAMPLES OF DILI 

837 

838 Duract (bromfenac) 

839 

840 Bromfenac was a nonsteroidal anti-inflammatory drug (NSAID) studied for both short-term 

841 analgesia and long-term arthritis treatment. There was little evidence of hepatotoxicity in the 

842 short-term analgesic trials, but during longer term clinical trials in arthritis, ALT elevations 

843 >3xULN were seen in 2.8 percent of patients on bromfenac, compared to none in placebo group. 

844 Among 1 ,195 exposed patients, there were two cases in which there was elevated TBL as well as 

845 AT elevation in the clinical trial data submitted for review in the NDA. Concerns about possible 

846 liver toxicity led to the approval of bromfenac in July 1 997 for short-term use only and not for 

847 osteoarthritis or rheumatoid arthritis. As an NSAID, however, it was prescribed long-term off- 

848 label in arthritic patients, and severe hepatotoxicity emerged. Within 6 months of approval, 

849 reports of severe hepatic failure, including two cases requiring liver transplant, were received. 

850 All severe cases involved the use of bromfenac for more than 10 days, the maximum duration of 

85 1 treatment recommended in the labeling. 
852 

853 In response, the FDA and the manufacturer strengthened the warnings in the package insert with 

854 a boxed warning, and issued a Dear Health Care Professional letter. Despite these efforts, the 

855 manufacturer and the FDA continued to receive reports of severe injuries, including reports of 

856 death or need for liver transplantation (Moses and Schroeder et al. 1 999; Hunter and Johnston et 

857 al. 1 999; Rabkin and Smith et al. 1999; Fontana and McCashland et al. 1 999). Given the 

858 availability of other NSAIDs of equal effectiveness and safety, bromfenac was withdrawn from 

859 the market in June 1998. The two Hy's Law cases in the long-term-exposed population of about 

860 1 ,000 subjects during drug development predicted an occurrence of severe hepatotoxicity during 

861 chronic use at a rate of about 1/5,000 to 10,000 people. Following approval, rates of acute liver 

862 failure for bromfenac were estimated to be in the range of 1/1 0,000 (Goldkind and Laine 2006). 
863 

864 Rezulin (troglitazone) 

865 

866 Troglitazone was approved by the FDA in January 1997 for the treatment of Type 2 diabetes 

867 mellitus. In reviews of the clinical trials of troglitazone conducted before approval there were no 

868 cases of liver failure among 2,5 1 0 subjects exposed to the drug in the NDA database, but 1 .9 

869 percent of troglitazone-treated subjects had ALT >3xULN compared to 0.3 percent of placebo- 

870 treated subjects, 1 .7 percent had ALT >5xULN, and 0.2 percent (5 subjects) had ALT >30xULN 

871 (2 subjects in the last group also experienced jaundice). The median duration of troglitazone 

872 therapy before peak ALT elevation was 121 days. In the Diabetes Prevention Trial at the 

873 National Institutes of Health (NIH) performed after approval, 4.3 percent of 585 troglitazone- 

874 treated subjects had ALT >3xULN, 1 .5 percent had ALT >8xULN, and 2 subjects had ALT 

875 >30xULN, compared to 3.6 percent of subjects with ALT >3xULN in the placebo group 

876 (Knowler and Hamman et al. 2005). One of the subjects with ALT >30xULN developed liver 

877 failure and died, despite receiving a liver transplant. The second subject recovered. These data 

878 suggest that the rate of severe liver injury would be about 1 in 3,000 to 10,000. 
879 

880 After marketing, there were numerous reports (Gitlin and Julie et al. 1998; Vella and deGroen et 

88 1 al. 1 998; Herrine and Choudary 1 999) of acute liver failure associated with troglitazone use, and 
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882 four letters were sent to practicing physicians between 1997 and 1999, urging monthly 

883 monitoring and careful use. These letters did not significantly affect the monitoring done by 

884 physicians, and AT monitoring recommended in the Dear Health Care Professional letters and in 

885 the package insert was not regularly performed (Graham and Drinkard et al. 2001). Moreover, 

886 an analysis of 94 cases of liver failure reported spontaneously to the FDA showed that the 

887 progression from normal hepatic test results to irreversible liver injury occurred in less than a 

888 month (the recommended monitoring interval) in 1 9 patients. The onset of injury began after 3 

889 days to more than 2 years of troglitazone use (Graham and Green et al. 2003a; Graham and 

890 Drinkard et al. 2003b). Time from jaundice to hepatic encephalopathy, liver transplantation, or 

891 death usually was rapid, averaging 24 days. Troglitazone was withdrawn from the United States 

892 market in March 2000, when other agents (rosiglitazone, pioglitazone) with similar efficacy but 

893 little or no hepatotoxicity became available. 
894 

895 Apart from constituting another example of the predictive value of evidence of hepatocellular 

896 injury accompanied by even two cases of elevated bilirubin, there were other lessons learned 

897 from the troglitazone experience: 1) monitoring recommendations, even after several warning 

898 letters to all practicing physicians, may not be well followed; and 2) some cases of severe 

899 hepatotoxicity occur rapidly, within less than a reasonable and practical recommended interval 

900 for monitoring, indicating that monitoring would provide at best only partial protection, even if 

901 recommendations were followed. In addition, following the withdrawal of troglitazone, many 

902 companies began to search for toxigenomic answers to determining individual susceptibility to 

903 DILI, and a national network was funded by NIH in 2003 to study the problem (Watkins 2005). 
904 

905 Exanta (ximelagatran) 

906 

907 Exanta (ximelagatran), an oral anticoagulant (antithrombin), was not marketed in the United 

908 States because of hepatotoxicity and other concerns discovered during clinical trials. Issues 

909 related to potential liver toxicity of ximelagatran were presented and discussed at an FDA 

910 advisory committee meeting in September 2004 (He 2004). During short-term clinical trials of 

911 the drug for prevention of thromboembolic complications after joint replacement surgical 

912 procedures, there was no increased rate of transaminase elevations in the ximelagatran group 

9 1 3 compared to the enoxaparin-warfarin group, and no serious hepatotoxicity was seen. But in 

914 longer-term (>35 days) trials in patients with chronic atrial fibrillation to prevent embolic or 

915 thrombotic strokes, an increase in ALT >3xULN occurred in 7.6 percent of 6,948 patients 

9 1 6 compared to 1 . 1 percent of patients receiving warfarin treatment; and 1 .5 percent of 

9 1 7 ximelagatran-treated patients had ALT >1 OxULN. 
918 

919 Increases in AT typically occurred 1 to 6 months after the initiation of ximelagatran 

920 administration with peak levels within 2 to 3 months post-randomization. Among the 53 1 

921 ximelagatran patients with ALT >3xULN, 39 percent completed the study on treatment, while 61 

922 percent discontinued the drug. Almost all patients with ALT >3xULN returned to <2xULN 

923 whether the drug was stopped or not, although the return to normal was faster if ximelagatran 

924 was stopped. Of 1 8 patients who resumed drug after ALT returned to normal, only 2 had 

925 elevations recur. Concomitant elevations of ALT >3xULN and bilirubin >2xULN were 

926 observed in 37 of about 7,000 patients, at least 13 of whom had no alternative explanation for the 

927 concomitant ALT and bilirubin elevation. Nine of the 37 patients died, but the deaths were not 
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928 clearly hepatotoxicity-related in most cases. Only one autopsy was done and it showed a small, 

929 friable and diffusely mottled liver suggestive of severe diffuse hepatic necrosis, but liver failure 

930 from ximelagatran might have contributed to some of the other deaths (He 2004; Lewis 2006; 

93 1 Kaplowitz 2006; Senior 2006; Temple 2006). Because severe hepatotoxicity was observed in an 

932 orthopedic surgery trial in an extended treatment of 35 days, Exanta was withdrawn in February 

933 2006 from the 22 countries in which it had been approved, and further development in the United 

934 States was abandoned. 
935 

936 Again, short-term tolerance of ximelagatran, with resolution of even substantial elevations of 

937 ALT in most cases did not predict long-term safety. The relatively high rate of Hy's Law cases, 

938 about 0.2 percent or 1/500 (13 cases among 7,000 exposed patients), predicted the occurrence of 

939 severe hepatotoxicity, at a rate of about 1/5,000 (10 percent of the rate of Hy's Law cases). In 

940 fact, at least one death occurred among the 7,000 exposed patients subsequent liver toxicity, 

941 further supporting such an estimate. 
942 
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hepatomphalocele 
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hepatomphalocele (hep'a-tom-fal'6-sel, hep-a-tom'fa-lo-sel) 
[hepato- 4- omphalocele]. Hepalomphalos: umbilical hernia with 
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ovolve 



it of tl 



hepatomphalos (hep-a-tom'fa-los). Hepatomphalocele. 
hepatonecrosis (hep'a-to-ne-kro'sis). Death of liver cells, 
hepatonephric (hep'a-to-nef'rik). Hepatorenal, 
hepatonephromegaly (hep'a-to-nef'ro-meg'a-le) [hepato- + G. 

nephros. kidney, + megus, great]. Enlargement of both liver and 

kidney or kidneys, 
hepatopathic (hep'a-lo-path'ik). Damaging the liver, 
hepatopathy (hep-a-top'a-the) [hepato- + G. pathos, suffering], 

hepatoperitonitis (hep'a-to-par'i-to-ni'tis). Perihepatitis, 
hepatopetal (hep'a-to-pet'al). Toward the liver, usually referring to 

the normal direction of portal blood flow, 
hepatopexy (hep'a-to-pek-se) [hepato- + G. pexis, fixation]. An- 
choring of the liver to the abdominal wall, 
hepatophyma (hep'a-to-fi'ma) [hepato- + G. phyma, tumor]. 

Rounded or nodular tumor of the liver, 
hepatopneumonic (hep'a-to-nu-mon'ik) [hepato- + G. pneumoni- 
s, pulmonary]. Hepaticopulmonary; hepatopulmonary: relating 



. the li 
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hepatoportal (hep'a-to-por'tal). Relating to the p 

hepatoptosis (hep'a-top-to'sis, to-to'sis) [hepato- + G. ptosis, a 

failing]. Wandering liver; a downward displacement of the liver, 
hepatopulmonary (hep'a-to-pul'mo-nar'e). Hepatopneumonic. 
hepatorenal (hep-a-to-re'nal! [hepato- + L. renalis. renal, fr. rents, 

kidneys]. Hepatonephric; relating to the liver and the kidney, 
hepatorrhagia (hep'a-to-ra'je-a) [hepato- + G. rhegnymi, to burst 

forth]. Hemorrhage into or from the liver, 
hepatorrhaphy (hep-a-tor'a-fe) [hepato- + G. rhaphe, a suture]. 

Suture of a wound of the liver, 
hepatorrhea (hep'a-to-re'a) [hepato- + G. rhoia, a flow]. Obsolete 

term for cholorrhea. 
hepatorrhexis (hep'a-to-rek'sis) [hepato- + G. rhexis. rupture]. 

Rupture of the liver, 
hepatoscopy (hep-a-tos'ko-pe) [hepato- + G. skoped, to examine]. 

Examination of the liver, 
hepatosplenitis (hep'a-to-sple-nl'tis). Inflammation of the liver and 

hepatosplenography (hep'a-to-sple-nog'ra-fe). Hepatolienography; 

the use of a contrast medium to outline or depict the liver and 

spleen roentgenographically. 
hepatosplenomegaly (hep'a-to-sple-no-meg'a-le) [hepato- + G. 

splen, spleen, + megas, large]. Hepatolienomegaly: enlargement of 

the liver and spleen, 
hepatosplenopathy (hep'a-to-sple-nop'a-the). Disease of the liver 

hepatostomy (hep-a-tos'to-me) [hepato- + G. stoma, mouth]. Es- 
tablishment of a fissure into the liver. 

hepatotherapy (hep a-to-thar'a-pe). 1. Treatment of disease of the 
liver. 2. Therapeutic use of liver extract or of the raw substance of 
the liver. 

hepatotomy (hep-a-tot'o-me) [hepato- + G. tome, incision]. Inci- 
sion into the liver. 

hepatotoxemia (hep'a-t6-tok-se"me-a) [hepato- + G. toxikon. poi- 
son, + haimn. blood]. Autointoxication assumed to be due to im- 
proper functioning of the liver. 

hepatotoxic (hep'a-to-tok'sik). Relating to an agent that damages 



er, or pertaining U 
Dxin (hep'a-to-tok' 
chymal cells of the liver. 
Hepatozoon (hep'a-to-zo'c 
of coccidian parasites (fai 
zogony occurs in the viscera! 

ticks and other blood-suck 
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.) [hepato- + G. zooji, animal] a 
ily Haemogregarinidae), j n t*te ^ 
al organs, gametogonv in the | t J. '' 
sporogony ln 



dogs, c 



a large qu 



>ut is most pathogt 
se and death: other 
been described from rats, mice, rabbits 
hepta- [G. hepta, seven]. Prefix denoting seven, 
heptabarbital (hep-ta-bar'bi-tawl). 5-(l-CycJohepten- 
barbituric acid; a short-acting barbiturate that produ 
hypnosis, or anesthesia, depending upon the dose admii 
heptad (hep'tad). A septivalent chemical element or radical 
heptaminol (hep-tam'i-nol). 6-Amino-2-methyl-2-heptanol; a 

pathomimetic, vasoconstrictor, and cardiotonic. " "'' 

heptanal (hep'ta-nal). Enanthal: heptaldehyde; CH,(CH,)CH( 
obtained from the ricinoleic acid of castor oil by chemical rncn ls 
used in the manufacture of ethyl oenanthate, a constituent ol rim' 
artificial essences (flavors), 
heptazone hydrochloride (hep'ta-zon). Phenadoxone hydrochlo. 

heptose (hep'tos). A sugar with 7 carbon atoms in its molecule: e 

sedoheptulose. 
heptnlose (hep'tu-los). Ketoheptose. 
D-a/iro-2-heptulose. Sedoheptulose. 
D-jnannoheptulose. A ketoheptose of the m 

occurring in the urine of individuals who have ea 

tity of avocados. 

Herbert, Herbert, British ophthalmic surgeon, 1865-1942. See H.\ : 
operation. 

herbivorous (her-biv'6-rus) [L. herba, herb, + voro, to devour] 

Feeding on plants. 
Herbst, Ernst F.G., German anatomist, 1803-1893. See H.'s air- 



herd. 1. A group of people or animals in a given area. 2. An immu- 
nologic concept of an ecologic composite that includes susceptible 
animal species (including man), vectors, and environmental fac- 
tors. 

hereditary (he-red'i-ter-e) [L. hereditaria: fr. heres (hered-), an 

heir]. Transmitted from parent to offspring; derived from ancestn 

obtained by inheritance, 
heredity (he-red'i-te) [L. hereditas, inheritance, fr. heres (hercd-l 

heir]. The transmission of characters from parent to offspring, 
heredo- [L. heres, an heir]. Prefix denoting heredity, 
heredoataxia (her'e-do-a-tak'se-a). Hereditary spinal ataxia. 
heredofamilial (her'e-do-fa-mile-al). Obsolete term denoting an 

inherited condition present in more than one member of a family, 
heredopathia atactica polyneuritiformis (her'e-do-path'e-a a- 

tak'ti-ka pol'e-nu-ri-ti-for'mis). Refsum's disease. 
Herelle, Felix H. See d'Herelle, Felix H. 

Herellea (he-rel'e-a). A bacterial generic name which has been offi- 
cially rejected because its type species, H. vaginicola, is a member 
of the genus Acinetobacter. 

Hering, Heinrich Ewald, German physiologist, 1866-1948. See si- 
nus nerve of H: H.-Breuer reflex: Traube-H. curve. 

Hering, Karl E.K., German physiologist, 1834-1918. See H.'s 
theory: canal of H.; Traube-H. curves, waves: Semon-H. theory 

heritability (her'i-ta-bil'i-te) [see heredity]. 1. In intelligence or per- 
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jrway obstruction (bronchospasm, 
^ihma; see also anaphylaxis) 
Adenosine 
Beta blockers 
Cephalosporins 
Cholinergic drugs 

NSAlDs, e.g., aspirin. 

indomethacin 

penicillins 

pentazocine 

Streptomycin 

Tartrazine (drugs with yellow 
dye) 



ACE inhibitors 
Nasal congestion 
Decongestant abuse 
Guanethidine 
Isoproterenol 
Oral contraceptives 

Reserpine 
Pulmonary edema 

Contrast media 

Heroin 

Hydrochlorthiazide 
Interletikin 2 
Methadone 
Propoxyphene 



Pulmonary hypertension 

Fenfluramine 
Pulmonary infiltrates 

Acyclovir 

Amiodarone 

Azothioprine 

Bleomycin 

Busulfan 

Carmustine (BCNU) 
Chlorambucil 
Cyclophosphamide 
Gold 

Melphalan 
Methotrexate 
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Cholestatic hepatitis 
Acetohexamide 
Anabolic steroids 
Androgens 
Chlorpropamide 
Clavulanic acid/amoxicillin 
Cyclosporine 



1-iylhcoinycn 



cs'olah- 



Flucloxacillin 
Gold salts 
Methimazole 
Nitrofurantoin 
Oral contraceptives 
Phenothiazines 
Constipation or ileus 
Aluminum hydroxide 
Barium sulfate 
Calcium carbonate 
Ferrous sulfate 
Ganglionic blockers 
Ion exchange resins 

Phenothiazines 
Tricyclic antidepressants 
Verapamil 
Diarrhea or colitis 
Antibiotics (broad-spectrum) 
Clindamycin 

Cocaine 

Colchicine 
: Digitalis 

Guanethidine 

Lactose excipients 

Lincomycin 

Magnesium in antacids 
Methyldopa 



Oral contraceptives 
Purgatives 
Reserpine 
T'riopidine 



Diffuse hepatocellular damage 
Acetaminophen (paracetamol) 
Acebutolol 
Allopurinol 
Aminosalicylic acid 

Amiodarone 

Aprindine 

Carbenicillin 

Cyclophosphamide 

Dapsone 

Diclofenac 

Erythromycin estolate 

Ethionamide 

Felbamate 

Glyburide 

Halothane 



Gallstones/biliary pseudolithiasis 

Ceftriaxone 
Intestinal ulceration 

Solid KC1 preparations 
Malabsorption 

Aminosalicylic acid 
Antibiotics (broad-spectrum) 
Cholestyramine 
Colchicine 
Colestipol 
Cytotoxic agents 
Neomycin 
Phenobarbital 
Phenytoin 
Primidone 
Nausea or vomiting 
Digitalis 



Ketoconazole 

Labetalol 

Lovastatin 

Methimazole 

Methotrexate 

Methoxyflurane 

Methyldopa 

Monoamine oxidase inhibitors 

Niacin 

Nifedipine 

Nitrofurantoin 

Oxyphenisatin 

Phenytoin and other hydantoins 

Propoxyphene 

Propylthiouracil 

Pyridium 

Quinidine 

Rifampin 

Salicylates 

Sodium valproate 

Sulfonamides 

Tetracyclines 
Trazodone 
Verapamil 
Zidovudine (AZT) 



Ferrous sulfate 

Levodopa 

Opiates 

Potassium chloride 
Tetracyclines 
Theophylline 
Oral conditions 

Dental discoloration: 

Tetracycline 
Dry mouth: 

Anticholinergics 

Clonidine 

Levodopa 

Methyldopa 

Tricyclic antidepressants 
Gingival hyperplasia: 
Calcium antagonists 
Cyclosporine 
Phenytoin 
Salivary gland swelling: 
Bethanidine 
Bretylium 
Clonidine 



Pulmonary infiltrates icon 
Methysergide 
Mitomycin C 
Nitrofurantoin 
Procarbazine 
Sulfonamides 
Respiratory depression 

Aminoglycosides 

Hypnotics 

Opiates 

Polymyxins 

Sedatives 

Trimethaphan 



Oral conditions 

Salivary gland swelling 
(com.) 
Guanethidine 
Iodides 

Phenylbutazone 
Taste disturbances: 
Acetazolamide 
Biguanides 
Captopril 
Griseofulvin 

Lithium 

Metronidazole 

Penicillamine 

Rifampin 
Ulceration: 

Aspirin 

Cytotoxic agents 

Gentian violet 
Isoproterenol (sublingual) 
Pancreatin 
Pancreatitis 
Asparaginase 
Azathioprine 
Didanosine 
Estrogens 
Ethacrynic acid 
Furosemide 

Glucocorticoids 

Mercaptopurine 

Opiates 

Oral contraceptives 
Pentamidine 
Sulfonamides 
Thiazides 
Valproic acid 
Peptic ulceration or 
hemorrhage 
Aspirin 

Ethacrynic acid 
Glucocorticoids 
NSAIDst 

Reserpine (large doses) 



Disorders of the Gastroi 



PART ELEVEN 



Principal Alterations of Hepatic Morphology Produced by Some 
Commonly Used Drugs and Chemicals* 



Mixed hepatit 
cholestatic 



Anabolic steroid 

Anti-inflammatory 

Antithyroid 



Oral hypoglycemic 

Tranquilizer 

Oncotherapeutic 

Immunosuppressive 
Anticonvulsant 
Calcium channel 
blocker 
Antibiotic 
Anticonvulsant 
Antiarrhythmic 
Antiviral 

Oncotherapeutic 

Anesthetic 

Anticonvulsant 

Antihypertensive 



Diuretic 
Laxative 
Antidepressant 

Anti-inflammatory 

Antifungal 

Antiviral 

Calcium channel 
blocker 
Antiandrogen 
Immunosuppressive 
Lipid-lowering 
Hydrocarbon 
Metal 
Mushroom 
Analgesic 
Solvent 

Anti-inflammatory 
Antibiotic 
Xanthine oxidase 

inhibitor 
Antiarrhythmic 



Example 



Methyl testi 
Sulindac 
Methiniazole 
Erythromycin estolate, 

nitrofurantoin, rifampin 
Norethynodrel with 

mestranol 
Chlorpropamide 
Chlorproniazinet 
Anabolic steroids, 

busulfan, tamoxifen 
Cyclosporine 
Carbamazine 
Nifedipine, verapamil 

Tetracycline 
Sodium valproate 
Amiodarone 
Dideoxynucleosides 

(e.g., zidovudine) 
Asparaginase, 

methotrexate 
Halothanet 

Phenytoin, carbamazine 
Methyldopa,^ captopril, 

enalapril 
Isoniazid.f rifampin, 

nitrofurantoin 
Chlorothiazide 
Oxyphenisatint 
Iproniazid, amitriptyline, 

Ibuprofen, indomethacin, 
diclofenac, sulindac 

Ketoconazole, 
fluconazole, 
itraconazole 

Zidovudine, dideoxy 

Nifedipine, verapamil, 
diltiazem 
Flutamide 
Azathioprine 
Nicotinic acid, lovastatin 
Carbon tetrachloride 
Yellow phosphorus 
Amanita phalloides 
Acetaminophen 
Dimethylformaniide 
Phenylbutazone 
Sulfanomides 
Allopurinol 
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bridging hepatic necrosis or cirrhosis. 



angiosarcoma of the liver. Oral contraceptives have been implicated 
in the development of hepatic adenoma and, rarely, hepatocellular 
carcinoma and occlusion of the hepatic vein (Budd-Chiari syndrome). 
Another unusual lesion, peliosis hepatis (blood cysts of the liver), has 
been observed in some patients treated with anabolic steroids. The 
existence of these hepatic disorders expands the spectrum of liver 



injury induced by chemical agents and emphasizes the need f or a 
thorough drug history in all patients with liver dysfunction. 

The following are the patterns of adverse hepatic reactions for 
some prototypic agents. 

ACETAMINOPHEN HEPATOTOXICITY (DIRECT TOX- 
IN) Acetaminophen has caused severe centrolobular hepatic necrosis 
when ingested in large amounts in suicide attempts or accidentally by 
children. A single dose of 10 to 15 g, occasionally less, may produce 
clinical evidence of liver injury. Fatal fulminant disease is usually 
(although not invariably) associated with ingestion of 25 g or more 
Blood levels of acetaminophen correlate with the severity of hepatic 
injury (levels above 300 u,g/mL 4 h after ingestion are predictive of 
the development of severe damage, while levels below 150 p.g/rriL 
suggest that hepatic injury is highly unlikely). Nausea, vomiting, diar- 
rhea, abdominaJ pain, and shock are early manifestations occurring 4 
to 12 h after ingestion. Then 24 to 48 h later, when these features are 
abating, hepatic injury becomes apparent. Maximal abnormalities and 
hepatic failure may not be evident until 4 to 6 days after ingestion, and 
aminotransferase levels approaching 10,000 units are not uncommon. 
Renal failure and myocardial injury may be present. 

Acetaminophen hepatotoxicity is mediated by a toxic reactive 
metabolite formed from the parent compound by the cytochrome P450 
mixed-function oxidase system of the hepatocyte. This metabolite is 
detoxified by binding to glutathione. When excessive amounts of the 
metabolite are formed, glutathione levels in the liver fall, and the 
metabolite is covalently bound to nucleophilic hepatocyte macromole- 
cules. This process is believed to lead to hepatocyte necrosis; the 
precise sequence and mechanism are unknown. Hepatic injury may 
be potentiated by prior administration of alcohol or other drugs, by 
conditions that stimulate the mixed-function oxidase system, or by 
conditions such as starvation that reduce hepatic glutathione levels; 
Cimetidine, which inhibits P450 enzymes, has the potential to reduce 
generation of the toxic metabolite. In chronic alcoholics, the toxic 
dose of acetaminophen may be as low as 2 g. 

3 TREATMENT 

Treatment of acetaminophen overdosage includes gastric lavage, 
supportive measures, and oral administration of activated charcoal 
or cholestyramine to prevent absorption of residual drug. Neither 
of these agents appears to be effective if given more than 30 min 
after acetaminophen ingestion; if they are used, the stomach lavage 
should be done before other agents are administered orally. In pa- 
tients with high acetaminophen blood levels (>200 p,g/mL measured 
at 4 h or > 100 p-g/mL at 8 h after ingestion), the administration of 
sulfhydryl compounds (e.g., cysteamine, cysteine, or Af-acetylcys- , 
teine) appears to reduce the severity of hepatic necrosis. These agents . , 
appear to act by providing a reservoir of sulfhydryl groups to bind 
the toxic metabolites or by stimulating synthesis and repletion of 
hepatic glutathione. Therapy should be begun within 8 h of ingestion 
but may be effective even if given as late as 24 to 36 h after overdose. 
Later administration of sulfhydryl compounds is of uncertain value. 
Routine use of /V-acetylcysteine has reduced substantially the occur- 
rence of fatal acetaminophen hepatotoxicity. When given orally, 
^acetylcysteine is diluted to yield a 5% solution. A loading dose _ 
of 140 mg/kg is given, followed by 70 mg/kg every 4 h for 15 t0 
20 doses. Treatment can be stopped when plasma acetominophen . . 
levels indicate that the risk of liver damage is low. 

Survivors of acute acetaminophen overdose usually have no evi 
dence of hepatic sequelae. In a few patients, prolonged or repeat 
administration of acetaminophen in therapeutic doses appears to a 
led to the development of chronic hepatitis and cirrhosis. ■ 

HALOTHANE HEPATOTOXICITY (IDIOSYNCRAH , 
REACTION) Administration of halothane, a nonexplosive fluo^ 
nated hydrocarbon anesthetic agent that is structurally similar to ^ 
reform, results in severe hepatic necrosis in a small number of mc i ^ , 
als, many of whom have previously been exposed to this agent- 
failure to produce similar hepatic lesions reliably in animals, the & 
of hepatic impairment in human beings, and the delayed appe 
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FDA panel wants stronger acetaminophen warnings 



A US advisory panel has recommended that explicit 
warnings about the possibility of liver toxicity should be 
added to all packs of OTC products containing 
acetaminophen (paracetamol). Although the risk of 
hepatotoxicity with the product is low statistically, in 
numerical terms it is high, with several hundred people 
dying each year. McNeil Consumer & Specialty Products, 
which presented data showing that the drug is safe at the 
recommended dosages, has already decided to add such a 
warning to its top-selling Tylenol line. 
The US FDA's non-prescription drugs advisory committee 
met on September 19th for the first day of a two-day 
session to review the safety of several OTC analgesics, 
beginning with acetaminophen. Panellists said all OTC 
products in which acetaminophen is an active ingredient, 
such as cough-cold medicines, should clearly state this on 
the front of the pack. 

However, except in the case of high alcohol use, it decided 
that there was insufficient information to require warnings 
about a higher risk of liver damage due to other possible 
risk factors, such as underlying liver disease, use of other 
drugs or malnourishment. 

Acetaminophen labelling currently instructs users who 
consume three or more alcoholic drinks a day to ask their 
doctor whether they should take acetaminophen or other 
pain relievers/fever reducers. However, the committee said 
the specific warning about hepatotoxicity associated with 
acetaminophen should be kept separate from this 
instruction, so that users would not conclude that only 
alcohol consumption can lead to liver damage. 

. . . hepatotoxicity risk 

Annual overdoses associated with acetaminophen result in 
56,000 emergency department visits each year, including 
26,000 hospitalisations and more than 400 deaths, reported 
Dr William Lee, professor of liver disease at the University of 
Texas Southwestern Medical Center in Dallas. However, 
Dr Debra Bowen, McNeil's vice-president for R&D, noted that 
more than 100 million Americans consume acetaminophen 
preparations each year. "Harm is rare," she said. 
Dr Lee said about two-thirds of the overdoses were suicide 
attempts. Nevertheless, more than 2,000 hospitalisations 
and 100 deaths a year can be attributed to unintentional 
acetaminophen-associated overdoses, he said. The FDA 
asked the advisory committee to focus on these cases, on 
the assumption that label and pack changes could not 
reduce the number of suicide attempts. 
That assumption was challenged by Dr Peter Lurie of the 
US consumer advocacy organisation, Public Citizen. 
"In fact, many countries have sought to address the 
problem of suicides or 'intentional overdoses'," he said. 
In the UK, for example, an experiment implemented in 
September 1998 restricted the number of acetaminophen 
tablets per pack to 16 in supermarkets and 32 in 
pharmacies, primarily through the use of blister packs. 
"Although one can buy several packs, prescriptions are 
required to obtain more than 100 tablets." 
Early evaluation of the programme has shown decreases in 
total and severe acetaminophen overdoses as well as 
decreases in acetaminophen-overdose liver transplants and 
deaths, although the results are not completely consistent 
between studies, Dr Lurie said. 

A member of the audience rose to inform the committee 
that acetaminophen sales in the UK had dropped by half 



since the restrictions came into effect. Aspirin sales also 
declined, but the use of other analgesics, including 
ibuprofen, had doubled, he said. But Dr Charles Ganley, 
director of the FDA's division of OTC drug products, said 
the agency would have to have good justification to restrict 
pack sizes in the same way. Such a move would need 
clearances from numerous bodies, such as the White House 
Office of Management and Budget. "And if we don't have 
data to support that, it's very difficult to impose it on 
someone," Dr Ganley said. 
. . . lack of information 

Unintended overdosing is usually caused by lack of 
information, the committee was told. The mother of a young 
man who died of liver failure after taking acetaminophen 
plus codeine and then OTC acetaminophen said that 
everyone had thought it was safe. 
"We continue to meet doctors who are unaware of the 
frequency of acetaminophen toxicity," she said. "Most 
people know about stomach problems and bleeding 
associated with NSAIs. Why aren't they aware of 
acetaminophen liver problems?" 

Dr Susan Winckler, vice-president and staff counsel of the 
American Pharmaceutical Association, said a study by the 
National Council on Patient Information and Education 
(NCPIE) on OTC medications had found that only 34% of 
consumers read label information about the active 
ingredient, and only 21% read the warnings section. 
Only 28% of parents and other "caregivers" were aware that 
OTCs could have side-effects, and only 36% could name a 
possible side-effect for a given medication. Most panelists 
wanted the FDA, which does not regulate OTC advertising, 
to recommend to the Federal Trade Commission, which 
does, that it require acetaminophen manufacturers to warn 
of liver toxicity in their TV and print ads. 
In the US, the recommended dose of acetaminophen for 
adults is 4g per day. McNeil consultant Dr Richard Dart, 
director of the Rocky Mountain Poison & Drug Center in 
Colorado, said prospective studies indicate no toxicity at or 
near the recommended dose. The studies also showed that 
serious hepatotoxicity occurs following substantial 
overdose, either a single dose of about 15g or multiple 
doses of around 12g/day. 

However, Dr Claudia Karwoski of the FDA's Office of Drug 
Safety found 23 cases of severe liver injury with 
acetaminophen at doses of 4g or less per day in the FDA's 
Adverse Event Reporting System (AERS) database. Ten of 
these cases were associated with alcoholism or alcohol use, 
three with regular alcohol use, 13 with liver problems, and 
three with poor nutrition status. 

Dr Karwoski said it was difficult to draw conclusions from 
these cases, as there was no certainty that the dosing 
information was reliable or that the cases were 
unintentional. On the other hand, the FDA estimates that 
only 1-10% of adverse events are reported to it, she said. 
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from which the company reported results in November 
[Scrip No 3316, p 19). It met its primary endpoint, median 
time to onset of relief of symptoms, with a 20 units/kg dose - 
30 minutes versus 1.5 hours with placebo. A 10 units/kg dose 
showed a trend towards improvement which did not reach 
significance, but CSL declined to give the precise data. 
The trial also met all its secondary endpoints, including 
worsening of symptoms and time to complete resolution of 
HAE symptoms. 

There are no specifically approved therapies in the US for 
HAE, a genetic disorder thought to affect up to 75,000 
people in the US and Europe that causes recurrent attacks 
of inflammation in the extremities, face, urogenital tract, 
abdomen and larynx. Laryngeal attacks can be fatal. 
It is caused by a deficiency of the plasma protein C1 
esterase inhibitor, which in healthy people decreases 
activity of the complement and kallikrein systems which are 
responsible for the inflammation seen in the disorder. 
Current treatments include anabolic steroids to prevent 
attacks, and pain control and rehydration, or antifibrinolytics 
such as tranexamic acid during attacks; however, patients 
often have to wait for the pain and swelling to subside. CSL 
has marketed C1-INH as Berinert in several European 
countries for 30 years including Germany, Austria and 
Switzerland. CSL said it had developed the product in the US 
after becoming aware of the growing unmet need there in 
recent years.The firm does have plans to file it in the EU, but 
declined to say when. 

...competition 

There are several products vying to become the first 
specifically approved treatment for HAE in the US. Lev 
Pharmaceuticals filed its candidate Cinryze in the US in 
August, while Jerini filed icatibant (proposed tradename 
Firazyr) in the US in October and in the EU last August. 
Pharming had a setback when its product Rhucin was 
rejected by the EU's CHMP in December [Scrip No 3322, p 
21 ), but the firm has appealed the decision and plans to file 
Rhucin in the US later this year. 

C1-INH, Cinryze and Rhucin are all Cl-inhibitors, with the 
first two being derived from human plasma, while Rhucin 
is a transgenic product derived from rabbits' milk. Lev says 
its product goes through a further filtration process to 
eliminate contaminants, while Pharming says that Rhucin 
does not carry the same risk of contamination as plasma- 
derived products and is not limited by the availability of 
human blood. 

Icatibant is a bradykinin B2 antagonist, working later in the 
inflammatory cascade - bradykinin is produced via 
kallikrein activation. Another candidate, Dyax's DX-88 
(ecallantide), a plasma kallikrein inhibitor, is in a 
confirmatory Phase III trial. 

C1-INH appears to compare well with the other candidates, 
which also had the primary endpoint of time to onset of 
symptom relief in clinical trials. This was 60 minutes with 
Rhucin versus 8.5 hours with placebo [Scrip No 3291 , p 19), 
two hours for Cinryze versus over four hours with placebo 
[Scrip No 3283, p 21), and two hours with icatibant 
compared with 12 hours for tranexamic acid. 
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can result in fatalities when overdosed. Other approved 
cough products containing the narcotic ingredient are 
given every four to six hours, and the regulators continue 
to review safety information for those products. 
Adverse event reports associated withTussionex have 
included life-threatening side-effects and deaths in patients, 
including children, the regulators said. These reports reveal 
that physicians are sometimes prescribing, and patients are 
sometimes taking, more than the recommended dose or 
taking the medication more frequently than every 12 hours. 
The reports also show that Tussionex is sometimes 
prescribed or given to children less than six years old, for 
whom the medication is not approved. 
Without careful measurement of the suspension, overdose 
can result in fatal respiratory depression. UCB has agreed to 
update the labelling to make it clear thatTussionex is 
contraindicated in children under six, and that accurate dosing 
is essential.The FDA urged that physicians and caregivers 
only use a medical syringe or other device designed to 
measure the suspension - and that household teaspoons or 
tablespoons vary in size and should not be used. 
The company has said that five deaths have been reported 
in children under age six who took Tussionex since its 
approval in the US in 1987. Tussionex contains 
hydrocodone and the antihistamine chlorpheniramine in an 
extended-release form. 



US liver warning for Prezista 

Tibotec Therapeutics (Johnson & Johnson), in co-operation 
with the FDA, has alerted US doctors of changes to the 
"Warnings" section of the data sheet for its protease 
inhibitor, Prezista (darunavir), regarding the risk of 
hepatotoxicity. Prezista was introduced in the US in 2006 
for the treatment of HIV/AIDS. 

The alert was made in a Dear Healthcare Provider letter that 
has been posted on the FDA's Medwatch page. The letter 
notes that in clinical trials and postmarketing experience, 
drug-induced hepatitis (eg, acute hepatitis, cytolytic 
hepatitis) has been reported in patients receiving 
combination therapy with Prezista/ritonavir. Ritonavir is 
marketed by Abbott as Norvir. 

The letter notes that the updated data sheet states under 
the heading "hepatotoxicity" that during clinical trials in 
3,063 patients, drug-induced hepatitis was reported in 0.5% 
of patients receiving the combination. Patients with pre- 
existing liver dysfunction have an increased risk for liver 
function abnormalities. 
That section of the data sheet now also notes: 
"Postmarketing cases of liver injury, including some 
fatalities, have been reported. These have generally occurred 
in patients with advanced HIV-1 disease taking multiple 
concomitant medications, having co-morbidities including 
hepatitis B or C co-infection, and/or developing immune 
reco institution syndrome. A causal relationship with Prezista/ 
ritonavir therapy has not been established."The number of 
postmarketing cases has not been provided in the updated 
label. Tibotec's letter states that appropriate laboratory tests 
should be conducted prior to initiating therapy with Prezista. 
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Swedish generics firms 
complain about substitution 

The Swedish generic industry association, the'FGL, has " 
written to the Medical Products Agency complaining about 
the generic substitution list, which it says is becoming too 
restricted. A number of generic products have been 
excluded from the list because the MPA says they are not 
identical to the original, the FGL says. 
Generic substitution was introduced in Sweden in October 
2002. The MPA draws up a list of substitutable products, and 
pharmacists dispense the cheapest product they have in stock. 
But the FGL says the system needs to be reviewed to ensure 
that the substitution criteria correspond with the intention of 
the law. It also wants the MPA to improve its 
communications with generics companies during the 
procedure for deciding on substitution status, in order to 
avoid obstacles to substitution. 

It says the MPA has developed its own regulation separately 
from the original law, so that it is in charge of both the 
regulation and its implementation. The FGL points out that 
when generics companies applied for approval they 
assumed the products would also be added to the 
substitution list. Therefore it is important for the MPA to 
communicate if there are any problems, as this could affect 
the company's market prospects. 

...examples 

the FGL' refers to two examples from a previous letter to 
the MPA: Nycomed's anti-epileptic, Gabapentin Nycomed 
(gabapentin), was not considered substitutable for Pfizer's 
Neurontin (gabapentin) for epilepsy. The agency said the 
product had a narrow therapeutic window and so it could hot 
rule out the possibility that switching a patient from the original 
product to a generic could cause problems. The possibility that 
the prescriber might identify such risks in advance was limited. 
Another was GEA's Fluconazol GEA (fluconazole), which was 
approved under the European mutual recognition procedure. 
The MPA decided not to list the product, saying differences in 
its labelling meant it was not substitutable for the originator, 
Pfizer's Diflucan: The general manager of GEA in Sweden, 
Hakan Josephsson, told Scrip that the labelling had now been 
changed and the product would be added to the substitution 
list. But if the MPA had told the company about this problem 
earlier on, it could have been resolved more quickly, he said. 
The FGL says that in both cases it would have-been better 
if the MPA had contacted the companies to inform them 
about the reasons for its decisions and to find a solution. 
The consequence of a restrictive substitution approach is 
less competition and therefore fewer-savjng^opportunities 
for taxpayers, according to the association.?' For the 
companies that market generics it means insecurity and ^ 
the risk that investments will.not yield economic returns, 
it says. ... t V? .... .. • 

...agency reply 

The agency said'if would re^lylh writing or invite the FGL 
for a meeting to discuss the issue. It said the substitution 
regulation and theagency's overall criteria for the list had 
been published in 2002; the law said that only products 
that were medically equivalent should be added to the list. 
The aaencv had then developed its criteria for the listing 



EMEA looks at early 
detection of hepatotoxicity 

The European Medicines Agency (EMEA) is preparing 
guidance for.the pharmaceutical industry on ways of 
detecting a product's hepatotoxicity potentiaLbefore.it 
enters clinical trials. 

Liver injury is one of the most common reasons why 
approved drugs are withdrawn from the .market,:and over 
the past few years several products have been withdrawn 
or discussed by the agency's scientific advisory 
committee, the CHMP, for this reason, the EMEA says. 
The CHMP's pharmaco-vigilance workingi-partyihas 
discussed more than 20 products. because.of signs of liver 
damage. 

None of the current guidelines looks at bow to detect and 
collect early signals linked to drug-induced liver injury in 
non-clinical studies, and experience :shows..that using 
traditional reporting strategies nay be.insufficient to predict 
the outcome of serious adverse livereffects in humans, the 
agency notes. *- 
It has therefore issued a cone -U phi, ,s t ^ -iep towards 
developing a CHMP-guuwii, .t oi , cc i ly rts,ection'of , 
hepatotoxicity from non-clinical documentation. This will 
help industry and regulatory assessors to evalaaterand ' 
interpret non-clinical data that could possibly serve as 
prognostic early signals. The draft guideline is expected to 
be discussed atthe Dec inner neet rr, of he ( HTTP's 
safety working party. 



I Medicine spend ingpi> ^J;.5% iQ Norway 

Medicine spending in Norway u 'V 6.5% t NKr4.8 billion 
($700 million) during the first six momhs of this year compared 
with the same period last year, according to I armastat i he 
generics ectorsav he strongest gro mat withsales p 
by 8.8% to NKr596 million Sales of parallel imports fell b c 
to NKr283 million. Sales of non-Diescnpt;„n products through 
pharmacies also declined, by 0,9% to NKr.365 million, partly as 
a result of the lib ralisation of tht OTC narkel in Norway ius: 
year Sales of medicines had sk \a ed. down.inJ "01, yhen the 
growth rate was only 3.3% co npa cd with ouge.digit gr( wth 
rates in pre >u rs (Scr > No 2948, r. 8 
■ 

■ UK sales of athletes foot prodi* :ts amid 
grow by 16% this yea t 

T , v ing of products tog neral s e isl 5SL) sta js 
in the UK can have beneficial effects on \ larmacy sales 
according to Novartis Consul - He *h The/syvjtcl of its 
L ,mis (t< bu fine ' o spray e 3SL om August 1 t, 
combined with the switch of Lcniisil 1 % cream to GSL in 
1 1 rch \i > Bctedtocon ribu et n est nate< 16 
qr vl i themarketfo athlete^ foot- prod'uc thi year 
., -7no/. r,4 c ir-h c^Ip-. ai f? ot, GSL t-roduotc. 
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the company says. 70% of sl h sale ar-; of _GSL.prod:ici 
3n d6( o'lS alE -it » pharmat s s ^harrna jes, 
should benefit from the svyi h 11^ otal UfCmarkettoj 
athlete's foot p ducts i estim ted t £20.3 million 

I EU pays more into Global Fund 

The European Commission is to pay an additional €42 million 
to the Global Fund to fight HIV/AIDS, TB and Malaria, 
bringing its total contribution since 2002 to €375 million, . ' : . 
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Sh er urUca' Vity: anap . h r /la ' tis ' P ur P ura . Photosensitivity 
vasculitis), fever, respiratory distress including pneumonitis 
Other: hyperglycemia, glycosuria, hyperuricemia, restless- 

Triamterene: 

Hypersensitivity: anaphylaxis, photosensitivity and rash 

Other: Triamterene has been reported in renal stones in 

association with other calculus materials. Triamterene has 

been associated with blood dyscrasias. 

Whenever adverse reactions are moderate to severe, therapy 

should be reduced or withdrawn. 

OVERDOSAGE 

No specific data are available regarding MAXZIDE triam- 
terene/hydrochlorothiazide overdosage in humans and no 
specific antidote is available. 

Fluid and electrolyte imbalances are the most important 
concern. Excessive doses of the triamterene component may 
elicit hyperkalemia, dehydration, nausea, vomiting and 
weakness and possibly hypotension. Overdosing with hydro- 
chlorothiazide has been associated with hypokalemia, hypo- 
chloremia, hyponatremia, dehydration, lethargy (may prog- 
ress to coma) and gastrointestinal irritation. Treatment is 
symptomatic and supportive. Therapy with MAXZIDE 
should be discontinued. Induce emesis or institute gastric 
lavage. Monitor serum electrolyte levels and fluid balance, 
institute supportive measures as required to maintain hy- 
dration, electrolyte balance, respiratory, cardiovascular and 
renal function. 

DOSAGE AND ADMINISTRATION 

The usual dose of MAXZIDE-25 MG is one or two tablets 
daily, given as a single dose, with appropriate monitoring of 
serum potassium (see WARNINGS). The usual dose of 
MAXZIDE is one tablet daily, with appropriate monitorir » 
of serum potassium (see WARNINGS). There is no expert 
ence with the use of more than one MAXZIDE tablet daily or 
more than two MAXZIDE-25 MG tablets daily Clinical expe 
n r with the administration of two MAXZIDE-25 MG 
et daily m divided doses (rather than as a single dose) 
>& tean increased risk of ie, troiyte imbalance and renal 
dysfunction. 

F ti u, receiving 50 mgofhydrochlorothiaz.de who become 
hypokalemic may be transferred to MAXZIDE directly Pa- 
tients receiving 25 mg hydrochlorothiazide who become hy- 
pokalemic may be transferred to MAXZIDE-25 MG 37 5 mg 
triamterene/25 mg hydrochlorothiazide directly. 
In patients requiring hydrochlorothiazide therapy and in 
whom hypokalemia cannot be risked, therapy m i K initi 
ated with MAXZIDE-25 MG. If an optimal blood pressure 
response is not obtained with MAXZIDE-25 MG the dose 
should be increased to two MAXZIDE-25 MG tablets daily as 
a smrif dn^o „, one MAXZIDE tablet dr : ' "" ' ' 
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be added (^PR^kimmi^D^J^c^onT^ 
Clinical studies have shown that patients taking less bi- 
oavailable formulations of triamterene and hydrorhlorothua 
ade (totaling 75-100 mg hydrochlorothiazide and 
150-200 mg triamterene) may be safely changed to one 
MAXZIDE tablet per day. Patients receiving leaf bioavaila 
ble formulations of triamterene and hydrochlorothiazide in 
daily doses of 25-50 mg hydrochlorothiazide and 50-100 mg 
triamterene may be safely changed to one MAXZIDE-25 MG 
tab et daily. All patients changed from less bioavailable for- 
mulations to MAXZIDE should be monitored clinically and 
for serum potassium after the transfer. 
HOW SUPPLIED 

MAXZIDE tablets are bowtie-shaped, Hat-faced beveled 
light yellow tablets, engraved with MAXZIDE on one side 
and scored on the other with LL on the left and M8 on the 
right of the score. Each tablet contains 75 m" of triamterene 
USP and 50 mg of hydrochlorothiazide, USP The' , , 
plied as follows: " 
NDC 0005-4460-43-Bottle of 100 with CRC 
NDC 0005-4460-31— Bottle of 500 
NDC 0005-4460-60— Unit Dose 10 X 10s 
MAXZIDE-25 MG tablets are bowtie-shaped, flat-faced bev- 
eled, light green tablets, engraved with MAXZIDE on one 
side and scored on the other with LL on the left and M9 on 
the right of the score. Each tablet contains 37.5 mg of 
triamterene, USP and 25 mg hydrochlorothiazide, USP* 
They are supplied as follows: 
NDC 0005-4464-43— Bottle of 100 with CRC 
NDC 0005-4464-60— Unit Dose 10 X 10s 
Store at Controlled Room Temperature lo-SO'ClSg-Se-P) 
Protect From Light. 

Dispense in a tight, light-resistant, child-resistant container 
MILITARY and VA Depots: 

MAXZIDE Triamterene 75 mg/Hydrochlorothiazide 50 mg 
NSN 6505-01-196-5402— (100s) 
NSN 65O5-01-2O6-5O68— (500s) 
VA Depot: 

NSN 6505-01-196-5403— Unit Dose (10 v 10s) 
NSN 6505-01-223-8008— (30s) 
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MYLAN PHARMACEUTICALS, INC. 
Morgantown, West Virginia 26505 

Shown in Product Identification Section, page 414 



METHOTREXATE Tablets 
METHOTREXATE Sodium 
METHOTREXATE LPF®Sodium P 



WARNINGS 

METHOTREXATE SHOULD BE USED ONLY BY 
PHYSICIANS WHOSE KNOWLEDGE AND EXPERI- 
THERAPY LUDES ™ E USE ° F ANTIMETAB0LI TE 
THE USE OF METHOTREXATE HIGH-DOSE REGI- 
MENS RECOMMENDED FOR OSTEOSARCOMA RE- 
QUIRES METICULOUS CARE (see DOSAGE AND 
ADMINISTRATION). HIGH-DOSAGE REGIMENS 
FOR OTHER NEOPLASTIC DISEASES ARE INVES- 
V?^ NAL AND A THERAPEUTIC ADVANTAGE 
HAS NOT BEEN ESTABLISHED. 
S™,^ OF THE POSSIBILITY OF SERIOUS 
TOXIC REACTIONS, THE PATIENT SHOULD BE 
INFORMED BY THE PHYSICIAN OF THE RISKS 
INVOLVED AND SHOULD BE UNDER A PHYSI- 
CIAN'S CONSTANT SUPERVISION. 
DEATHS HAVE BEEN REPORTED WITH THE USE 
OF METHOTREXATE IN THE TREATMENT OF MA- 
LIGNANCY AND PSORIASIS 

IN THE TREATMENT OF PSORIASIS, METHOTREX- 
ATE USE SHOULD BE RESTRICTED TO PATIENTS 
WITH SEVERE RECALCITRANT, DISABLING DIS- 
EASE, WHICH IS NOT ADEQUATELY RESPONSIVE 
TO OTHER FORMS OF THERAPY, AND ONLY 
WHEN THE DIAGNOSIS HAS BEEN ESTABLISHED 
AND AFTER APPROPRIATE CONSULTATION 

1. Methotrexate has been reported to cause fetal death 
and/or congenital anomalies. Therefore, it is not 
recommended for women of childbearing potential 
unless there is clear medical evidence that the bene- 
fits can be expected to outweigh the considered risks 
Pregnant patients with psoriasis should not receive 
methotrexate. (See PRECAUTIONS.) 

2. A mandatory part of methotrexate therapy is periodic 
monitoring for toxicity, including CBC with differen- 
tial and platelet counts, and liver and renal function 
tests. Periodic liver biopsies may be indicated in some 
situations. Patients at increased risk for higher blood 
levels of methotrexate should be monitored more 
frequently. (See PRECAUTIONS.) 

3. Methotrexate can be hepatotoxic. Transient eleva- 
tions of liver enzymes are seen frequently. Liver biop- 
sies have shown fatty change and portal inflamma- 
tion, and fibrosis and cirrhosis have been reported' 
these lesions may occur in the absence of symptoms or 
™ liver function test abnormalities. (See PRE- 

4. Methotrexate-induced lung disease is a potentially 
dangerous lesion, which may occur acutely at any 
time during therapy; it is not always fully reversible 
Pulmonary symptoms (especially a dry, nonproduc- 
tive cough) require interruption of treatment and 
careful investigation. 

5. Methotrexate may produce marked bone marrow 
depression, with resultant anemia, leukopenia, and/ 
or thrombocytopenia. 

6. Diarrhea and ulcerative stomatitis require interrup- 
tion of therapy; otherwise, hemorrhagic enteritis and 

_ death from intestinal perforation may occur. 

7. Methotrexate therapy in patients with abnormal 
renal function should be undertaken, if at all, with 
extreme caution, and at reduced dosages, because 
renal impairment will elevate methotrexate blood 

3. Deaths have been reported with concomitant admin- 
istration of methotrexate (usually in high dosage) 
along with some nonsteroidal anti-inflammatory 
drugs (NSAIDs). (See PRECAUTIONS.! 
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Ketoconazole ie 
(lH-imidazol-1 
nyljpiperazine. 
CLINICAL PHARMACOLOGY 

Tinea (pityriasis) versicolor is a non-contagious infection of 
the skin caused byPityrosporum orbiculare (Malassezia fur- 
fur). This commensal organism is part of the normal skin 
flora. In susceptible individuals the condition is often recur- 
rent arid, may give rise to hyperpigmented or hypopig- 
mented patches on the trunk which may extend to the neck, 
arms and upper thighs. Treatment of the infection may not 
immediately result in restoration of pigment to the affected 
sites. Normalization of pigment following successful ther- 
apy is-variable and may take months, depending on individ- 
ual skih type and incidental skin exposure. The rate of re- 
currence of infection is variable. , 
When ketoconazole 2% shampoo was applied dermally to in- 
tact or abraded skin of rabbits for 28 days at doses up to 50 
mg/kg and allowed to remain one hour before being washed 
away, there were no detectable plasma ketoconazole levels 
using an assay method having a lower detection limit of 5 
ng/mL. NIZORAL® (ketoconazole) was not detected 
plasma in 39; patients who shampooed 4-^10 times per we 
for 6 months or in 33 patients who shampooed 2-3 times per 
week for 3-^26 months {mean: 16 months); 
An exaggerated use washing teat on the sensitive antec 
tal skin of 10 subjects twice daily for five consecutive a 
showed that the irritancy potential of ketoconazole 
shampoowas significantly less than that of 2.5% selenium 

A human sensitization test, a phototoxicity study, arid a 
photoallergy study conducted in 38 male and 22 female vol- 
unteers showed no contact sensitization of the delayed hy- 
persensitivity type, no phototoxicity and no photoallergenic 
potential due to NIZORAL® (ketoconazole) !' b Shampo > 
Moie of Anion Lut li> tion i i vivo tudif sugges 
that ketoconazole impairs the synthesis' of ergosterol, which 
i n*« pa t of fungal 11 t mjr^t ti postu 
lated, but not proven, that the therapeutic effect of keto- 

J If i t j r i rsicolor is due to tl * 
! Pityrosporum orbiculare (Malas irf it 

the therapeutic effect in dandruff is due to the reduction of 
Pityr i in 1 he therapeutic effect in 

tinea i c Jor comes from a three-arm, pai illel doubl 
blind, placebo-controlled study in patients who had moder- 
ately severe tinea (pityriasis) versicolor. Successful re- 
sponse rates in the primary efficacy population for each of 



69%, respectively) than a placebo regimen (5%), Then 
been mycological confirmation of fungal disease in all 
at has hue Mycological clearing rates m re 849! and 78%, 
- pectiyel} fir a three day md one-daj r gimensoftt 
i eaiLi i j mi i ebo regin i iVhiU t if 

ferences in the rates of si ccessful response between eithc r 
of J two active treatments and placebo were tatist Jh 
significant, the difference between the two active regimens 



: NIZORAL® (ketoconazole) is a broad-spec- 
trum synthetic antifungal agent which inhibits the growth 
of the following common dermatophytes and }c i ts b Iter 
ing the permeability of the cell membrane: dermatophytes: 
Trichophyton rubrum, T. mentagrophytes, T tons'urar M 
crospbruni.canis, M. audouini.M. gypseuni and Epider^ 
ntiphyton' floccosum; yeasts: Candida albicans, C. iropica- 
lis, Pityrosporum ovale (Malassezia ovale) and Pityrosporum 
orbiculare (M. furfur). Development of resistahcerby these 
microorganisms to ketoconazole has not been repdrted.. ■ 
INDICATIONS AND USAGE : 
NIZORAL® (ketoconazole) 2% Snampoo is indicated for. the 
treatment of tinea (pityriasis) versicolor caused by or pre- 
sumed to be caused by Pityrosporum orbiculare (also known 
as Malassezia furfur or M. orbiculare). 
Note: Tinea (pityriasis) versicolor may give rise to hyperpig- 
mented or hypopigmented patches on the trunk which may 
extend to the neck, arms and upper thighs Treatment of tl e 
infection may -not immediately result in normalization of 
pigment to the affected sites. Normalization of pigment fol- 
lowing successful therapy is variable and may take months, 
depending on individual skin type and incidental sun expo- 
sure. Although tinea versicolor is not contagious, it may re 1 
cur because the organism that causes the disease is part of 
the normal, skin flora. 
CONTRAINDICATIONS 

M i 1RALCJ (ketoc nazole) larapoo ntr o a! J 

n. persons wl hown hyp< nsiti the acta 

ifr tient oi pi its oft! formu] tioi 
PRECAUTIONS , 
General: If a reaction suggesting sensitivity or chemical ir- 
ritation should occur, use of the medication should be dis- 



There have been reports that use of the shampoo resulted i 
removal of the curl from permanently waved hair. 
Carcinogenesis. Mutagenesis, Impairment of Fertility 
The dominant lethal mutation test in male and female mic 
revealed that single oral doses of ketoconazole as high as 8 
mutation in any stage of germ cell de 



_-term feeding study of keto- 
conazole in Swiss Albino mice and in Wistar rats showed no 
evidence of oncogenic activity. ' 



mg/kg produced nt 
TheAi 



Ketoconazole is not detected in plasma after chronic sham- 
pooing. Ketoconazole has been shown to be teratogenic (syn- 
dactylia and oligodactylia) in the rat when given orally in 
the diet at 80 mg/kg/day (10 times the maximum recom- 
mended human oral dose). However, these effects may be 
related to maternal toxicity, which was seen at this and 
higher dose levels. 

There are no adequate and well-controlled studies in preg- 
nant women. Ketoconazole should be used during preg- 
nancy only if the potential benefit justifies the potential risk 
to the fetus. 

Nursing mothers: Ketoconazole is not detected in plasma 
after chronic shampooing. Nevertheless, caution should be 
exercised when NIZORAL® (ketoconazole) 2% Shampoo is 

Pediatric Use: Safety , and effectiveness in children have 
not been established. 
ADVERSE REACTIONS 

In 11 double-blind trials in 264 patients using ketoconazole 
2% shampoo for the treatment of dandruff or. seborrheic der- 
matitis, an increase informal hair, loss and irritation oc- 
cirrred in ies6 than 1% of patients': In three open-label safety 
trials in which 41 patients shampooed 4-10 times weekly 
for six months, the following adverse experiences each oc- 
curred once: abnormal hair texture, scalp pustules, mild 
dryness of the skin, and itching. As with other shampoos, 
oiliness and dryness of hair and scalp have beeh reported. 
In a double-blind, placebo controlled irial iu which patients 
with tinea versicolor were treated with either a single ap- 
plication of NIZORAL® (ketoconazole) 2% : Snampoo 
(n=106), a daily application for three consecutive davs 
(n=107), or placebo (n=105), drug-related adverse events oc- 
curred in 5 (5%), 7 (7%) and 4 (4%) of patients, respectively. 
The only events that occurred in moire than one patient in 
any one of the three ' " 



cuxred in more , than 3% of the patients in any one of the' 




OVERDOSAGE 

NIZORAL® (ketoconazole) 2% __ 
temal use only. In the event of i 
portive measures should be employed Induced 
gastric lavage should usually be avoided. • 
DOSAGE ^ ADMINISTRATION 
Apply the shampoo to. the damp skin of the. affected area 
and a wide margin surroundmg.this area. Lather, leave in 
place for 5 minutes, and then rinse ofT with water, 
One.application of the shampoo, should be sufficient. 
HOW SUPPLIED 
NIZORAL® (ketoconazole) 2% 
uid supplied in a 4-fluld ounce u 
(NDC 50458-223-04). 
Storage conditions: Store at i 
25°C (77°F). Protect from light, . 
Manufactured by. 
Janssen Cilag SPA 
Latins, Italy ' 
Distributed by:' 



% Shampoo is a redK>range liq- 



Titusville, NJ 08560 

Revised. June. 1996, August 1997 

U.S. Patent No. 4,335,125 

Shown in Product ldentificatu 
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WARNING: When used orally, ketoconazole has been 
associated with hepatic toxicity, including some fatali- 
ties. Patients receiving this drug should be informed by 
the physician of the risk and should be closely moni- 
tored. See WARNINGS and PRECAUTIONS sections. 
Coadministration of terfenadine with ketoconazole tab- 
lets is contraindicated. Rare cases of serious cardiovas- 



ycarcua ana torsades de pointea-gL— 
patients taking ketoconazole tabli'taK 
terfenadine, due I Lot ri used tew™* 
tions induced by ketoconazole tahui 
DICATIONS, WARNINGS, ' ! 



vated plasma levels of as. „, 

olite desmethylastemizole whic 
vals. Coadministration of astemiz 0 u(^ 
tablets is therefore contraind;.- it, A 6T^ 
CATIONS, WARNINGS, and PREo 
Coadministration of cisapride with, 
traindicated. Serious cardiovasculaj 
eluding ventricular tachycardia, 
and torsades de po'- ' - ' 
ing ketoconazole concomitantlyiwSl 
CONTRAINDICATIONS, WASNTlWSr 
■Finnic „_-t: '".\"S 



DESCRIPTION 

NIZORAL® (ketoconazole) is a 
antifungal agent available in scored whjfi^ 
taining 200 nig ketoconazole base for of 
Inactive ingredients are colloidal if" 
stearate.'irj 



z,4-d>cnjoropnenyi) -2- UH-irmdazol,Lj5® 
ilan^yl) methoxyllphenyl) pip, , j-g 
Ketoconazole is a white to slightly b< 
soluble in acids, with a molecular weigh 
CLINICAL PHARMACOLOGY 
Mean peak plasma levels of a'pproxiroa 
reached within 1 to 2 hours, following oru,, 
a single 200 mg dose taken with a meal, sL 
eumination is triphasic with a half-life of 2* 
first. 10 hours.and 8 hours thereafter. R '"' 
from the gastrointestinal tract, Nl 
is converted into several inactive met* 
identified metabolic pathways are oxid; 

doalkyl.-ition and aromati, hyilroxytation 
dose is excreted in the urine, of which 2i 
drug. The major route of excretion is th ._ 
the intestinal tract. In vitro, tile plasma' pi 
about 99':i; mainly to tbe albumin fractior ' 
proportion of ketoconazole rouches the ce 
Ketoconazole is a weak dibasic agent 

idityl utionand rpt.ioi 

NIZORAL® Tablets are active aga'ins 

i n • , , , 

' '' I I > L-, ' 

ensis, and I'hialophura spp. NIZORAlJ»Tu 
live against Trwhophylon ay,, Epuit 
Microsporum spp. Ketoconazole is>L Y , 
against i variety of fungi ind yeast. \a m 
tivity has been dfimonstrated against C.'ana 
mycer, (krm 11 ipsulat 

furfur, Coccidioides immitis, aniCryptoc^M 
Mode of Action: In vitro studies suggest tHatl 
impairs the synthesis of ergosterol, wruchS|| 
rierit of fungal cell membranes.- . 
INDICATIONS AND USAGE 
NIZORAL® (ketoconazole) Tablets are ''S 
treatment of the following systemic fungai'im 
didiasis, chronic -mucocutaneous carididiasisil 
candiduria, blastomycosis, coccidioidomycosiBJ^ 
sis, ' chromomycosis, and • paracoccidioiiiom 
ZORAL® Tablets should not be used for fuii^ 
because it penetrates poorly into the cerebrafitj 
NIZORAL® Tablets are. also indicated for th?| 
patients with severe recalcitrant c'utaneoua S3 
infections who have not responded to topics! ther 
griseofiilvin, or who are unab) 
CONTRAINDICATIONS 
Coadrninistration of terfenadine or astcmizoljf 
conazole tablets is contraindicated. (See BCSiCJg 
WARNINGS, and PRECAUTIONS sections );';>; 
Concomitant administration of NIZORAL® ,% 
cisapride is contraindicated. (See BOX WARNjg 
INGS, and PRECAUTIONS sections'.) ... S 
Concomitant administration of NIZORAL '!» 
oral triazolam is contraindicated. (See PRE| 1AUT 
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-PRODUCT INFORMATION 



ASTEtLAS/599 



- ISee figure at top of next column] 

The empirical/molecular formula is C K H, 0 N 9 NaO u S and 
weight is 1292.:" 



INJECTION, POWDER, LYOPHILIZED, FOR 
SOLUTION (C42957) 

INJECTION, POWDER, LYOPHILIZED, FOR 



citric acid, sodium hydroxide 
citric acid, sodium hydroxide 




- 100 mcg/mL. The primary binding protein is albumin; how- 
- :t, micafungin, at therapeutically relevant concentra- 
as, does not competitively displace bilirubin binding to 



catechol-O-methyltransfera 
ation at the side chain (o>- , 
lyzed by cytochrome P450 (CYP) isc 



is formed by hydroxyl- 
anl of micafungin cata- 

, „_._fi. Even though 

„ l a weak inhibitor of CYP3A 

in vitro, hydroxylation by CYP3A is not a major pathway for 



10 mg/day was 11% for M-l, 2% for 

'olunteers. At 28 days after adminis- 
*o (76.4 to 87.9%) of the administered 
ays was 71.0v*o of the administered 



iopulations as described below. 
Race And Gender 

So dose adjustment of MYCAMINE is required based on 
lender or race. After 14 daily doses of 150 mg to healthy 
en was greater by approx- 

: subjects were seen. The micafungin AUC wa 
by .265. in Japanese subjects compared to black 
smaller body weight. 
Renal Insufficiency 

MYCAMINE does not require dose adjustment in 



iaine clearance >80 mL/min). The maximum con 
(C„„) and AUC were not significantly altered by 



MICROBIOLOGY 

Micafungin, the active ingredient in MYCAMINE, inhibits 
ll fi t f 1,3-B-D-gluca n sin 

fungal cell walls, which is not present in mi 

Micafungin exhibited 
C. glabrata, C. krusei, C. parapsilosis, and C. tropicalis. 
* testing methods for 1,3-8-D- 



INDICATIONS AT 



of MYCAMINE have 



occur, MYCAMINE infusion : 
PRECAUTIONS 



seen in healthy volunteers and patients treated with 
MYCAMINE. In some patients with serious underlying con- 
' ' MYCAMINE along with multi- 



evaluate the potential fix. 

MYCAMINE and mycophenolate 
* ' sirolimus, 

"that altered the pharmacokinetics of 



There was no effect of a single do 
MYCAMINE on mycophenolate m, 

msAUCwasin'cre 



compared with 
ence of steady- 



life-time studies in animals were performed to evaluate 
carcinogenic potential of MYCAMINE. IT ' 



is. In a 39rweek intrave- 



2 mg/kg, doses equal to about 2 




iring infusion of MYCAMINE 

ind the subject did not develop significant ane- 
=d cases of significant hemolysis and hemolytic 
ve also been reported in patients treated with 
E. Patients who develop clinical or laboratory 
of hemolysis or hemolytic anemia during 



actating, drug-treated 
>d when X MYCAMINE 
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the iiver (steatosis). Cal™your he 



ncentrating, and/or unusual drea 
ATRIPLA. These side effects ma 
RIPLA at bedtime on an 
> go away after you has 
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IN NORWEGIAN COD LIVER OIL 

ich Teaspoonful of Carlson Norwegian Cod Liver C 



This product ^ Xis?™T Pr :ct t aTd n ou A ntfbv ,, ^r,r del ' ',' 
piotocolsnor ireslincss, ><-. • v * J ' dcterm j ned 
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Remicade — Cont. 



it the investigator's discretion. 
Patients in Study UC I had failed to respond or were intol- 
erant to oral corticosteroids, 6-mercaptopurine (6-MP), or 
azathioprine (AZA). Patients in Study UC II had failed to 
respond or were intolerant to the above treatments and/or 
aminosalicylates. Similar proportions of patients in 
Studies UC I and UC II were receiving corticosteroids (61% 
and 51%, respectively), 6-MP/azathioprine (49% and 43%) 
and aminosalicylates (70% and 75%) at baseline. More pa- 
tients in Study UC II than UC I were taking solely ami- 
nosalicylates forUC (26% vs. 11%, respectively). Clinical re- 
sponse was defined as a decrease from baseline in the Mayo 
score by a 30% and 2 3 points, accompanied by a decrease 
in the rectal bleeding subscore of a 1 or a rectal bleeding 



Clinical Resj 
Heali 



, Clinical Remissic 



, and Mucosal 



In both Study UC I and Study UC II, greater percentages of 
patients in both REMICADE groups achieved clinical re- 
sponse, clinical remission and mucosal healing than in the 
placebo group. Each of these effects was maintained 
through the end of each trial (week 54 in Study UC I, and 
week 30 in Study UC II). In addition, a greater proportion of 
patients in REMICADE groups demonstrated sustained re- 
sponse and sustained remission than in the placebo groups 
(Table 9). 

Of patients on corticosteroids at baseline, greater propor- 
tions of patients in the REMICADE treatment groups were 
in clinical remission and able to discontinue corticosteroids 
at week 30 compared with the patients in the placebo treat- 
ment groups (22% in REMICADE treatment groups vs. 10% 
in placebo group in Study UC I; 23% in REMICADE treat- 
ment groups vs. 3% in placebo group in Study UC II). In 
Study UC I, this effect was maintained through week 54 
(21% in REMICADE treatment groups vs. 9% in placebo 
group). The REMICADE-associated response was generally 
" ^ 10 mg/kg dose groups. 



[See te 



i 01 pr 



with REMICADE was consistent across 
all Mayo subscores through week 54 (Study UC I shown in 
Table 10; Study UC II through week 30 was similar). 

Table 10 

PROPORTION OF PATIENTS IN STUDY UC I WITH MAYO 
SUBSCORES INDICATING INACTIVE OR MILD DISEASE 
THROUGH WEEK 54 

Study UC I 

REMICADE 
Placebo 5 mg/kg 10 mg/kg 

(n=121) (n=121) (n=122) 

Stool frequency 
Baseline 17% 17% 10% 

Week 8 35% 60% 58% 

Week 30 35% 51% 53% 

Week 54 31% 52% 51% 

Rectal bleeding 
Baseline 54% 40% 48% 

Week 8 1 



Plaque Psoriasis 

REMICADE is indicated for the treatment of adult patients 
with chronic severe (i.e., extensive andVor disabling) plaque 
psoriasis who are candidates for systemic therapy and when 
other systemic therapies are medically less appropriate. 
REMICADE should only be administered- to patients who 
will be closely monitored and have regular follow-up visits 
with a physician (see Boxed WARNINGS, WARNINGS, and 
PRECAUTIONS). 

REMICADE is indicated for reducing signs and symptoms, 
healing, and eliminating corticosteroid use in patients with 

CONTRAINDICATIONS 

REMICADE at doses >5 mg/kg should not be administered 
to patients with moderate to severe heart failure. In a ran- 
domi2ed study evaluating REMICADE in patients with 
moderate to severe heart failure (New York Heart Associa- 
tion [NYHA] Functional Class IIWV), REMICADE treat- 
ment at 10 mg/kg was associated with an increased inci- 
dence of death and hospitalization due to worsening heart 
failure (see WARNINGS and ADVERSE REACTIONS, Pa- 
tients with Heart Failure). 

REMICADE should not be re-administered to patients who 
have experienced a severe hypersensitivity reaction to 
REMICADE. Additionally, REMICADE should not be ad- 
ministered to patients with known hypersensitivity to inac- 
tive components of the product or to any murine proteins. 
WARNINGS 
RISK OF INFECTIONS 
(See Boxed WARNINGS) 

Serious infections, including sepsis and pneumonia, have 
been reported in patients receiving TNF-blocking agents. 



come from infection were treated with REMICADE alone. 
REMICADE should not be given to patients with a clinically 
important, active infection. Caution should be exerciset 
when considering the use of REMICADE in patients with ; 
chronic infection or a history of recurrent infection. Pa 
tients should be monitored for signs and symptoms of in 



:k54 



74% 



71% 
67% 



INDICATIONS AND USAGE 

REMICADE, in combination with methotrexate, is indi- 
cated for reducing signs and symptoms, inhibiting the pro- 
gression of structural damage, and improving physical func- 
tion in patients with moderately to severely active 



:ing signs z 



Sy n P adult 



and pediatric patients with moderately to severely 
Crohn's disease who have had an inadequate response to 
conventional therapy (see Boxed WARNINGS, WARNINGS, 
and PRECAUTIONS-Pediatric Use). 

REMICADE is indicated for reducing the number of drain- 

Ankylosing Spondylitis 

REMICADE is indicatec 



d ] Vag1 "- 



tzing 



infections should be closely monitored. If a patient devel 
ops a serious infection, REMICADE therapy should be dis 
(see ADVERSE REACTIONS: Infections). 

dioidomycosis 



and fungal infections hi 
ceiving REMICADE. Patients should be evaluated for tuber- 
culosis risk factors and be tested for latent tuberculosis in- 
fection. Treatment of latent tuberculosis infections should 
be initiated prior to therapy with REMICADE. When tuber- 
culin skin testing is performed for latent tuberculosis infec- 

sidered positive, even if vaccinated previously with Bacille 
Calmette-Guerin (BCG). 

REMICADE should be monitored closely 

lor sigr 



ome patients who have previously re- 

berculosis therapy should be consid- 
>n of REMICADE in patients with a past 



hese patients should 
with a physician with 
and taking into 



the risks of anti-tuberculosis therapy. 
For patients who have resided in regions where histoplas- 
mosis or coccidioidomycosis is endemic, the benefits and 
risks of REMICADE treatment should be carefully consid- 
ered before initiation of REMICADE therapy. 
Serious infections were seen in clinical studies with con- 
current use of anakinra and another TNFct-blocking agent, 
etanercept. with no added clinical benefit compared to 
etanercept alone. Because of the nature of the adverse 
events seen with combination of etanerceDt and anakinra 



of hepatosplenic T-cell lympbj 
treated with REMICADE. Aiy 



5 REMICADE therap 
lepatitis B Virus Rei 

Jse of TNF blockers, 

ients who are chroi 



other medications that suppress the imm 

for HBV infection should be evaluated fo 
HBV infection before initiating TNF blocker I ,, g 
scribers should exercise caution in prescribing TNF Up 
ers, including REMICADE, for patients iden " ' 
ers of HBV. Adequate data are not available o 
efficacy of treating patients who are carriers of HBV .i 



al the) 



ipy in cc 



it HBV re 



HBV re 



ion with TNF blocker 
with TNF blockers shout 



I.,. hr 



y with appropriate supportive trei 
should be initiated. The safety of resuming FKF I 
therapy after HBV reactivation is controlled is not] 
Therefore, prescribers should exercise caution when 
ering resumption of TNF blocker therapy in this sil 
and monitor patients closely. 
Hepatotoxicity 

Severe hepatic reactions, including acute liver failure,jj 
dice, hepatitis and cholestasis have been reported i 
post-marketing data in patients receiving REMICA 
toimmune hepatitis has been diagnosed in some 
cases. Severe hepatic reactions occurred between two 
to more than a year after initiation ■ . 



ryofthes 



these cases were fatal or necessitated liver b 
plantation. Patients with symptoms or signs of liv<" ' 
function should be evaluated for evidence of liver in] 
jaundice and/or marked liver en i s (e.g4"| 

times the upper limit of normal) develops, REMIGAI 
should be discontinued, and a thorough investigation pi 
abnormality should be undertaken. In clinical trialB.mi 
moderate elevations of ALT and AST have bee: ' 
patients receiving REMICADE without progression !! 
vere hepatic injury (see ADVERSE RE V TIONS, 1- 
toxicity). 

Patients with Heart Failure '"•! 
REMICADE has been associated with adverse oulcot 
patients with heart failure, and should be used in pa 
with heart failure only after consideration of otherig 
ment options. The results of a randomized study evaloi 
the use of REMICADE in patients with heart fai 
(NYHA Functional Class Ill/TV) suggested higher mort 
in patients who received 10 mg/kg REMICADE, and hi 
rates of cardiovascular adverse events at doses of 5 m 
and 10 mg/kg. There have been post-marketing re[ 
worsening heart failure, with and without identifiabl 
cipitating factors, in patients taking REMICADE. ' 
have also been rare post-marketing reports of ne 
heart failure, including heart failure in patients wi 
known pre-existing cardiovascular disease. Some of 
patients have been under 50 years of age. If 
made to administer REMICADE to patients with hear? 
ure, they should be closely monitored during th 
REMICADE should be discontinued if new or 
symptoms of heart failure (see CONTRAINDICATION 
ADVERSE REACTIONS, Patients with Heart Fail 

Cases of leukopenia, neutropenia, thrombocytope 
pancytopenia, some with a fatal outcome, have ' 
ported in patients receiving REMICADE. The causal 
tionship to REMICADE therapy remains unci 
no high-risk group(s) has been identified, caul 
exercised in patients being treated with REMICADE 
have ongoing or a history of significant hematologic? 
malities. All patients should be advised to seek ira 
medical attention if they develop signs and sympto 
gestive of blood dyscrasias or infection (e.g., persi! 
ver) while on REMICADE. Discontinuation of REMJfJ 
therapy should be considered in patients who devel 

Hypersensitivity 051 

REMICADE has been associated with hypersenatr 
actions that vary in their time of onset and required- 1 ] 
talization in some cases. Most hypersensitivity rt 
which include urticaria, dyspnea, and/or hypotensif 



GLAXOSMITHKLINE/1589 



67.5% were <65 years old, and 32.59b were 2:65 
o overall differences in safety or efficacy were 
ween these subjects and younger subjects, and 
perience have not identified differ- 
iponses between the elderly and younger pa- 



ie DOSAGE and AD- 



between 1,285 and 1,927 mg/day (56 
,um. The geriatric population may re- 
i natriuresis to salt loading. This may 
nt with regard to such diseases as con- 



2 grams every 4 hr 
2 grams every 12 h 



Cockcroft, D.W., et al: Pi 
Creatinine Clearance fri 
Creatinine. Nephron 16: 




I Lymphatic Systems: Thrombocytopenia, leuko- 
ropenia, eosinophilia, reduction of hemoglobin or 
, and prolongation of prothrombin time and 



The duration of therapy depenus upon me se 
tion. Generally, TIMENTIN should be continu- 
2 days after the signs and symptoms of infecti 
appeared. The usual duration is 10 tn 14 davs' 
difficult and complicated infec 

Frequent bacteriologi. md 1 



INTRAVENOUS ADMINISTRATION 
DIRECTIONS FOR PROPER USE OF PHARMACY 
BULK PACKAGE RECONSTITUTED STOCK SOLUTION 
MUST BE TRANSFERRED AND FURTHER DILUTED 



ier abuse of nor dependence on TIMENTIN has been 
ERDOSAGE 

ry hierf doses of TIMENTIN are administered, es- 
„,y in patients with impaired renal function. (See 
WINGS and ADVERSE REACTIONS-Central Ner- 

;e, discontinue TIMENTIN, treat symp- 

„„ mu , « removed" from circulation by hemodialy- 
e molecular weight, degree of protein binding and 
" ■ ■ ■' tic profile of clavulanic acid, together with in- 
i a single patient with renal insufficiency all 
lis compound may also be removed by hemo- 

BAGE AND ADMINISTRATION 

[NTIN should be administered by intravenous infusion 

The usual recommended dosage for systemic and 
tract infections for average (60 kg) adults is 
ns TIMENTIN (3.1-gram vial containing^ grams 

Stered as follows: Moderate infections, 200 mg/kg/day 

luiswjicu eDvprD . infections. 



Seats <60kg, TIMENTIN is — - 
ed on the ticarcillin component. TIMENTIN si 
jiimstered as follows: Mild to moderate in 
B'mg/kg/day in divided doses every 6 h irs r s 
ions, 300 mg/kg/day in divided doses every 4 he 
fi?y patients 260(tg: For mild to moderate in 



s penetrated only one time uti- 



Restrict use of Pharmacy Bulk Pa 
such as a laminar flow hood. 
Reconstituted contents of the viol 
mediately. However iftl is i not , 



Package and shake well. For ease 



g of ticarcillin and 10 mgwi «■»<"«<•' 

enous Infusion: The desired dosage =.™ 

, from the stock solution and further diluted to desired 

MOD) to a concentration between 10 mg/mL to 100 img/i: 



solution oi reconstituted drug ~ 
1 over a period of 30 minutes by din 
ughaY-type 1 —- - 



When TIMENTIN is given in combination with 
mi ,,,, uch as an aminoglycoside each dn 
ately in accordance with the recomi 
- « ■ >.■—>* — lac h drug 



ranges from light to d3rk yellow, dependiw? on coi 



COMPATIBILITY 
31-gram Pharmacy d«. 
(Dilutions derived from a stock sc 

Aliquots of the reconstituted stock 




; of the reconstituted stock so,„ t 

up to 6 hours between 21° and 24°C (70" and 
, 72 hours under refrigeration 4°C (40°F) and 
• ' itween 10 mg/mL and 
listed below, then the 



) mg/mL) is 



10 1 mg/mL and^OOmg/ml U ions o Sodium Chloride In- 
jection, USP, Lactated Ringer's In nl P.^Ster. 

t ) ypction USP may be stored frozen -18 C (0 F) 
for up to 30 days. Solutions prepared with Dextrose Injec- 
tion 5%, USP, may be stored frozen -18"C <0°F) lor up to ; 
I I ' 

discarded Once thawed, solutions should not be refrozen. 
NOTE: TIMENTIN is incompatible with Sodium 

Unus^okitions must be discarded after the time periods 
HOW SUPPLIED 

Each 31-gram vial of TIMENTIN contain terile I i h 

disodium equivalent to. 30 gramB ticarcillin and sterile 

clavulanate potassium equivalent to I gram clavulanic add. 

NDC 0029-6579-21 31-gram Pharmacy Bulk Package 

TIMENTIN is also supplied as: . 

NDC 0029-6571-26 3.1-gram Vial • 

NDC 0029-6571-40 3.1-gram ADD-VANTAGE® 5 - 

.. Antibiotic Vial. 
Vials of TIMENTIN should._be stored at or below 24 O 

Plastic Containers-supplied in 100 mL- single-dose con- 



CLIN1CAL STUDIES 

TIMENTIN has been studied in 
tients (excluding neonates and i 
in 6 controlled clinical trials. Tr 
ied had intra-abdominal infecti 
--or was clindamycin and ( 
cillin, At the end^of-therai 

TlMENTINwas also evaluated 



abdominal'and gynecologic infections. Patients received 
TIMENTIN either- 300 mg/kg/day (based on the t . Ulin 
component) divided every 4 hours for severe infection or 
200 mg/kg/day (based on the ticarcillin component) divided 



comparable to those 
th. TIMENTIN 



; profile in these 704 pediatric patients 



Continued on next page 



tion of 300 mg/mL) 

lution at 300 mg/mL 
1° and 24"C (70° and 
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PHYSICIANS' DESJ 



|formation 



Cardizem LA — Cont. 



izem SR) with lovasl 



able levels. Coadministt 
any known CYP 3A4 in 
sible, and alternative th 



.), first-degree AV block (2.4%). brady- 



o, palpitation; 
tncular extrasystoles. 
: Abnormal dreams, amnesia, 



loses above 360 mg 



d should Bel 
d n I li 



100 mg/kg/day, and a 21-month study in mi 
levels ofup to 30 mg/kg/day ' 
genicity. There was also no m 



evidence of impaired 
formed in mi' 
100 mg/kg/dE 



fertility was observed in a study pel 

ry C. Reproduction studies have bee 

» to 6 times (depending on species) th 
ptimum dosage range in clinical tria: 
60 kg patient) resulted i 



times and an inc 



vival as well as Droloiined 
ncidenci fstillbirtl 
There are no well-controlled studies 
therefore, use diltiazem in pregnant v 
tential benefit justifies the potential r 

) 1 



se of diltiazem is deemed es 



liatric Use Safety and effectiveness in pediatric pa- 
nt u lin l lie of diltiazem did not include 
Scient numbers of subjects aged 65 and over to deter- 
le whether they respond differently from younger sub- 
is. Other reported clinical < 



dosing range, reflecting the greater frequency 



In the hypertension study, the following table presents ad- 
verse reactions more common on diltiazem than on placebo 
(but excluding events with no plausible relationship to 
treatment), as reported in placebo-controlled hypertension 



PK increase, crystall 
epistaxis, eye irritatit 

ricemia, imi 

ick rigidity, i 

The following postmarketing 



iaction, amblyopia, 

ia, dyspnea, ecchy 

tion, headache, hyperglycemia, 
muscle cramps, nasal conges- 
osteoarticular pain, pain, poly- 



iving diltiazem: allergic r 



„_ J — — ', erythema multiforme (including Stevens- 
i syndrome, toxic epidermal necrolysis), exfoliative 
tis, extrapyramidal symptoms, gingival hyperpla- 
lolytic anemia, increased bleeding time, leukopenia, 



OVERDOSAGE 

The oral LD 50 's in mice and rats range from 415 t 
740 mg/kg and from 560 to 810 mg/kg, respectively. The ii 
travenous LD 50 's in these species were 60 and 38 mg/kg, n 
spectively. The oral LD m in dogs is considered to be in ei 
cess of 50 mg/kg, while lethality was seen in monkeys : 



tensive effect is usually 
apy; therefore, dosage i 
cordingly. The dosage 

maximum of 540 mg daily. 
CARDIZEM LA Tablets sh, 
day either in 



er tenfold, limiting the us 



ilgtol0.8g.Sixteenofthesereports 



cough [2% 
In clinical 
over 3200 
than 1%) 



ingina study, the adverse event profile 
M LA was consistent with what has been prt 
ribed for CARDIZEM LA and other formulati, 
m HC1. The most frequent adverse effects expi 
CARDIZEM LA-treated patients were ede 

legree atrioventricular block (3.2%), ; 

other diltiazem forme 

ma (4.6%), headache 14.6%). 



Twenty-two reports indicated patients had recovered from 
diltiazem overdose ranging from less than 1 g to 10.8 g. 
There were seven reports with a fatal outcome; although the 
amount of diltiazem ingested was unknown, multiple drug 
confirmed ir ' -'" 



pacing was also frequently 

block. Fluids and vasopressors were used to maintain blood 
pressure, and in cases of cardiac failure, inotropic agents 
i usLered In addition, some patients received 
ititatory sup 




nol, dopamine, or do 



DOSAGE AND ADMINISTRATION 

CARDIZEM LA Tablets are an extende. 
tion intended for once-a-day administrat 



se therapy. 

Extended Release Tablets mi 
with short-and and long-actii _ 
!. Beta-blockers. (See WARNINGS ant 
i. Antihypertensives. CARDIZEMliilg 
tihypertensive effect when used 

Hydrochloride Extended Releas 

adding one to the other. 
HOW SUPPLIED 
CARDIZEM LA is supplied as whi 
debossed with "B" on one side a 




Cranbury, NJ 08512 USA 
Made in Canada 
LB0024-06 
400276/0406 

Shown in Product Identification^ 



i.e. greater Tablets or 



witched to CARDIZEM LA 



a white, crystalline powder, very i 




FINALLY, IF YOU ARE STILL NOT SURE WHAT TO DO 
ABOUT THE PILLS YOU HAVE MISSED „ MTno , 
Use a BACK-UP NONHORMONAL BIRTH-CONTROL 

^EPTAMNGONEPILL EACH DAY until you can reach 

PREGNANCY DUE TO PILL FAILURE 

*2 per 100 women per year of u ncludn 
women who do not always take the pill exactly as directed 
>h ,t missine any pills If you do become pregnant, the 
risk to the fetus is mi, nal.but r hould '"■' tak '"f^ 
pills and discuss the pregnancy with youi 

Pregnancy after stopping the pill ^ ^ 

There'may be some delay in becoming pregnant alter you 



hemotherapeutic agent,. ^VnoT n 

only be used as single agent chemotherapy and r,o in 
combination chemotherapy regimens outside clinical 
Severe myelosuppression occurs when Mylotarg is used 

Mylotarg ad-'" •'">' ' ' ' 1 



3 , ' functional 
mately 507c of 



g of drug co ^ ga 'YTht n se e ns1tIve 




Since pttont/with high peripheral bit 
at greater risk for pulmonary events 
syndrome, physicians should consuls 
SS^nUotttoW 
lion of Mylotarg. I See WARNINGS.) 



CLINICAL PHARMACOLOGY 



SSen^ 

tt^ic^L^tentorW^tt^ to DNAin the vim 
g in DNA double sti 



hetilth care professional if there is 

keep all appointment, with your health care protessranai. 

it' ii 1 re are early sign* 
side effects of oral contraceptive use. 
Do not use the drug for any condition other than »eone 
which it was prescribed. This ^™^ s ^J^"Stbirth- 

Sbenerts FROM ORAL CONTRACEPTIVES 

"„ addition to preventing pregnancy, some information sug 
lest, 2t the use of oral contraceptives prov.de certa.r 
other benefits. The benefits are: Thp „r oni 
. Decreased blood loss, and less iron may be lost- Therefore 

anemia due to iron deficiency is less hkely to occur. 
. Pain or other cycle-related symptoms may 
frequently. 

. Ovarian cysts may occur less frequently.^ 

• Ectopic (tubal) pregnancy "^"^"j^^' 
frequently. 

• Acute pelvic inflammatory disease ma> 
frequently.^ ^ \ e e may provide som 

Tf ^onTB^t^^om^n'abo^ birth-control pills 
our health rare professional or pharmacist. They h 



TW^rnduct's label may have been updated. For cui.- 
na kage insert and further product information please v, 
.A-. .„th com or call our medical — ' 
ment toll-free at 1-800-934-5556. 
Wyeth Pharmaceuticals Inc. 



Philadelphia, PA 19101 



in Product Identification Guide, page 335 
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PHYSICIANS' DESK REFERENCE® 



Albutein — Cont. 



ALBUMIN (HUMAN) U.S.P., ALBUTEIN® sh 



i witrALBUTHNSslnce^hese coral 
the proteins to precipitate. 



m only if clearly needed. 



Allergic or pyrogenic reactions are characterized primarily 
by fever and chills; rash, nausea, vomiting, tachycardia and 
hypotension have also been reported. Should an adverse re- 



in the dis 



ippearc 



administration has been stopped and the patient requin 
additional ALBUMIN (HUMAN) U.S.P., ALBUTEIN®, m 
terial from a different lot should be used. ALBUTEIN®, pa 
ticularly if administered rapidly, may result in vascul; 
overload with resultant pulmonary edema. 
DOSAGE AND ADMINISTRATION 
ALBUTEIN® is administered intravenously. The total do 
age will vary with the individual In adults, an initial infi 

I T g e M 

administered as clinically indicated. 

In the treatment of the patient in shock with greatly r 



inlo-30 minutes if the initial tose Ms to prove adequate* 
In the patient with a slightly low or normal blood volume, 

i i! r iti n hould be 1 mL per minute. 
If dilution of Albutein© 25% is clinically desirable, compat- 
ible diluents include sterile 0.9% Sodium Chloride solution 
or sterile 5% Dextrose in Water. 6 

Pediatric Use: The pediatric use of ALBUMIN (HUMAN) 
U.S.P., ALBUTEIN®, has not been clinically evaluated. The 
dosage will vary with the clinical state and body weight of 
the individual. Historically, a dose one-quarter to one-half 
the adult dose may be administered, or dosage may be cal- 
culated on the basis of 0.6 to 1.0 gram per kilogram of body 
weight (2.4 to 4mL of ALBUTEIN® 25%). For jaundiced in- 
fants suffering from hemolytic disease of the newborn the 
appropriate dose for binding of free serum bilirubin is 1 
gram per kilogram of body weight which may be adminis- 
tered during the procedure. 9 The usual rate of administra- 



Flip off plastic cap on top of the vial and 
per. Cleanse exposed rubber stopper w 



2. With bottle upright, thrust piercing pin straight through 
stopper center. Do not twist or angle. 

3. Immediately invert bottle to automatically establish 
proper fluid level in drip chamber (half full). 



1. Using aseptic technique, attach filter needle to a sterile 
disposable plastic syringe. 

2. Insert filter needle into ALBUMIN (HUMAN) U.S.P. 



3. Aspirate ALBUMIN (HUMAN) U.S.P. ALBUTEIN® 25% 
Solution from the vial into the syringe. 

4. Remove and discard the filter needle from the syringe. 



I) U.S.P., ALBUTEIN® 
H) U.S.P., ALBUTEIN® 
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DRUG FACTS 




Novartis Pharmaceuticals 
Corporation 

ONE HEALTH PLAZA 
EAST HANOVER^ NJ 07936 



For Information Contact (branded products): 
Customer Response Department 
(888) NOW-NOVARTIS [888-669-6682] 




RECENT MAJOR CHANGES 

Indications and Usage: Ph+ CML - Pediatrics (1.3) 
Ph+ ALL (1.4), MDS/MPD (1.5), ASM (1.6), HES/CEL (1.7) 

Ph+ALUi 
DFSP (2.7) 



• - INDICATIONS AND USAGE - - 



Newly diagnosed adult patients with Philadelphia chro- 
mosome positive chronic myeloid leukemia (Ph+ CML) in 
chronic phase. Follow up is limited to 5 years (1.1) 
Patients with Philadelphia chromosome positive chronic 
myeloid leukemia (Ph+ CML) in blast crisis (BC), acceler- 
I phase (AP), or in chronic 




: syndrome (HES) 
and/or chronic eosinophilic leukemia (CEL) who have the 
FIP1L1-PDGFR fusion kinase (mutational analysis or 
FISH demonstration.of CHIC2 allele deletion) and for pa- 
tients with HES and/or CEL who are FIP1L1-PDGFR 



t Mth Kit (CD117) pc 
(GyTJ.^e^rSv^neKofG 



ns (DFSP) (1.8) 



DOSAGE AND ADMINISTRATION 

• Adults with Ph+ CML CP (2.1): 400 mg/day 

• Adults with Ph+ CML AP or BC (2.1): 600 mg/day 

• Pediatrics with Ph+ CML (2.2): 340 mg/m 2 /day or 

260 mg/m 2 /day 

• Adults with Ph+ ALL (2.3): 600 mg/day 

• Adults with MDS/MPD (2.4): 400 mg/day 

• Adults with ASM (2.5): 100 mg/day or 400 mg/day 
> Adults with HES/CEL (2.6): 100 mg/day or 400 mg/day 

• Adults with DFSP (2.7): 800 mg/day 

• Adults with GIST (2.8): 400 mg/day or 600 mg/day 

• Patients with mild to moderate hepatic impai 



)0 mg/day 
300 mg/ 



glass of water. Doses of 400 mj 



,r 600 mg should be admii 



1 using the 400 mg tablet to reduce exposure t 
- - DOSAGE FORMS AND STRENGTHS - - 
> (scored): 100 mg and 400 mg (3) 
CONTRAINDICATIONS 



NOVARTIS/3473 



PRODUCT INFORMATION 



- - WARNINGS AND PRECAUTIONS - - 
tL^I harm can occur when administered to a [ 
woman Women should be apprised of the potent 

EdSna^na severe fluid 

Cytopenias, E particularl 
bocytopenia, have occi 
or dose interruption a 
treatment. Perform co 
first month, biweekly 
- , thereafter ,c 01 

ton have 
orbidities 



inophilic Cardiac 
ogic Toxicities 



Seven 



-eated (5 



Bported, particularly in patients 
sk factors. Patients with cardial 
jr cardiac failure should be mom 



; ADVERSE REACTIOMS 

6 1 Chronic Myeloid Leul.. 
- - Hematologic Toxicity 



icaily in 



Lmav be the source of Gl bleeds in GIST 



enic shock/left v< 



ar dysfun 



HES.MDSMPD and ASM) (5.8) ^ erythema mu lti- 

' ^mrJllito^ 1 ^™ W&<™<* have been re " 
oorted with the use of Gleevec (5.9) t -j..„ 

. Consider potential toxicities, specifically, liver kidney, 
and cardiac toxicity, and immunosuppression from tang- 
U . S . e . ( ?'. 10 ADVERSE REACTIONS - - - - - - - - - -- 

The most fluently report^ I advene reactions^-l^. 



^KSonsin^diatricPop^on 
6 5 Adverse Reactions in Other Subpopulat.ons 
6.6 Acute Lymphoblastic Leukemia 
6 7 Myelodyplastic/Myeloproliferatr 

6 9 tg^'ffsy^K Chro: 

philic Leukemia 
6.10 Dermatofib-"" 



; DRUG INTERACTIONS 

7 1 Agents Inducing CYP3A 

• : --HtlVyS 4 S 
- " Interactions with Drugs Metabolized by CYr^Db 



metastatic malignant gastromtestma 




1-888-NOW-NOVA or FDA at 1-800 FDA lUBt* 
— ^DEufl^CnONS 

. CYP3A4 inducers may decrease Gleevec C„,„ : 
. CYP3A4 inhibitors may increase Gleevec C„„ and AUC 
(7.2) 

• Gleevec is an inhibitor c — - 
C and AUC of other drugs (7.3) 

• Patients who require anticoagulation should receiv low 
mokcular weight or standard hepann and not warfanr 

*en .., 
1 Gleevec (7.5) 
- — ONS- 

,2 years of age. 



7.5 lnteracnon «iu. 
8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy^ ^ 
8.4 Pediatric Use 

8.6 Hepatic Impairment 

8.7 Renal Impairment 

10 OVERDOSAGE 

11 DESCRIPTION 

12 CLINICAL PHARMACOLOGY 
12.1 Mechanism of Action 
12.3 Pharmacokinetics 

13 NONCLINICAL TOXICOLOGY 

13 1 Carcinogenesis, Mutagenesis, Impairnusn 

Fertility 

14 CLINICAL STUDIES . 

14 1 Chronic Myeloid Leukemia 
14 2 Pediatric CML 

14.3 Acute Lymphoblastic Leukemia 
14 4 Myelodysplastic/Myeloprohferative Diseases 
I 4 5 Aggressive Systemic Mastocytosis 

I -4 6 ^eosinophil drome/Chnmic Eos.no 

philic Leukemi 



16 hoSpUED/STORAGE AND HANDLING 

17 PATIENT COUNSELING INFORMATION 



lOOmg tablet, and 200 mL for a 4UU mg ta ""y."' "™ 
with™ sSon. The suspension should be admimstered imme- 
^iati-lv after complete disintegration of the tableKs) 
ForlaVy dosmg of 800 mg and above 
complished using the 400 mg tablet to reduce exposure to 

2.1 Ad"' tPat,e " ,5 "' th /J;Rr e evec is 400mg/day for adult 

llo mg (given as 400 mg tw.ce da, y) » 
accelerated phase 01 ■blast crisis 1" 



0 "mmended dose of Gleevec for child, 
d agnosed Ph+ CML is 340 mg/m'/day ( 



vhen co-administered with Gleevec 1 1 .oj 
USE IN SPECIFIC POPULATIONS 
i no experience in children less than 2 ye 



FULL PRESCRIBING INFORMATION: CONTENTS' 
1 INDICATIONS AND USAGE 

1.1 Newly Diagnosed Philadelphia rosmv 
Myeloid Leukemia (Ph+ CML) 

14 Ph+ Acute Lymphoblastic Leukemia (ALL) 
1.5 Myelodysplastic/Myeloproliferative 

(MDS/MPD) _ tmi<! (A SM) 

1 6 Aggressive Systemic Mastocytosis (ASM) 
1.7 ^eosinophilic Syndrome HES) and/or Chronic 

^"T^rcTa Veterans (DFSP) 
19 Stromal Tumors (GIST) 

2 DOSAGE AND ADMINISTRATION 

2.1 Adult Patients with Ph< p CML CP, AP and BO 
2 2 Pediatric Patients with Ph+ CML 

2.3 Ph+ALL 

2.4 MDS/MPD 

2.5 ASM 



3 DOSAGE°FORMS AND STRENGTHS 

4 CONTRAINDICATIONS 

5 WARNINGS AND PRECAUTIONS 



5.2 Fluid rtetenuun tmu 

5 3 Hematologic Toxicity 

5.4 Severe Congestive Heart Fa 





atologic or cytogenetic re 

mg/m 2 /day 
: phase CML. recurrent after 
; resistant to interferon-alpha 



mended dose of Gleevec is 600 mg/day for adult 
..ith relapsed/refractory Ph+ ALL. 
i^Zded dose of Gleevec is 400 mg/day for adult 
patients with MDS/MPD. 

is 400 mg/day fo 
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